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SECTION 1 

EXECUTIVE SUMMARY 



EXECUTIVE SUMMARY 

The llliana Scrap Processing, Incorporated site was placed on 

the Comprehensive Environmental Response Compensation and 

Liability Information System (CERCLIS) on August 29, 1990. 

During 1980, several citizen complaints of air pollution at 

the facility prompted a rather large investigation by the 

Illinois Environmental Protection Agency's (lEPA or Agency) 

Division of Air Pollution Control. After the operator of the 

facility at that time ceased operations, the problems were 

thought to be resolved. An anonymous complaint about the 

past operations at the facility recently brought the problems 

at the site to the attention of the Agency's Division of Land 

Pollution Control. The Agency then requested the CERCLA 

discovery action. 

The llliana Scrap Processing facility is a recycling 

facility. The facility receives common recyclable waste 

materials from the local area and then ships them out in bulk 

form to be recycled. Some of the materials which they handle 

include aluminum, glass, plastic, cardboard, paper, and 

newspapers. llliana Scrap does not use any incinerators. 

The twenty acre site is located southeast of Crete, Illinois. 

It is just south of where the community of Faithom was once 

located. To reach the site, turn east onto Burrville Road 

from State Route 1 at the southern edge of Crete. Travel 
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1.15 miles before turning south on State Street. The 

entrance to the facility is located approximately one-

thousand feet (1000") south of Burrville Road on the west 

side of State Street. 

The llliana Scrap Processing facility is bordered on the 

north by land which is vacant with the exception of two 

residences; to the east by State Street with homes on the 

east side; to the south by a vacant lot which contains 

overhead high voltage power lines and an inactive 300 feet 

deep water well; and to the west by land which formerly 

contained the Chicago, Milwaukee, St Paul and Pacific 

Railroad tracks and is now used as farmland. The site is 

located in the northwest quarter of the southwest quarter of 

Section 15, Township 34 North, Range 14 East of the Third 

Principal Meridian, Will County. 

Prior to use by llliana Scrap Processing, the facility was 

the site of Crete Metal Company. Prior to that, it was the 

site of Faith Processing Company, which operated the original 

incinerator at the facility. The president of llliana Scrap 

Processing has stated that he is "buying the property from 

[William] Ricketts." No connection is known to exist between 

Mr. Ricketts and any of the businesses which have previously 

operated at the site. It is suspected that the majority of 

the contamination and problems which may exist at this 

facility today are a direct result of actions which occurred 
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under previous ownership. 

Past activities associated with the use of on-site 

incinerators by Faith Processing and then by Crete Metals is 

believed to have contributed to documented contamination. 

The first permit for incineration at the site was granted by 

lEPA to Faith Processing Company on March 3, 1975 (with a 

February 28, 1980 expiration date). The application 

indicated that the incinerator was a United Corporation model 

G466 to be used for 10% paper, 40% rubber and plastics, and 

50% copper by weight. It is interesting to note that a plat 

drawing from the Chicago, Milwaukee, St Paul and Pacific 

Railroad Company dated September 17, 1974 indicates a 700' x 

700' parcel of property (11.25 acres) located 520 feet south 

of Faithom Road (Burrville Road) as being "PROPERTY TO BE 

LEASED TO FAITH PROCESSING COMPANY For: the processing of 

zinc and copper." (Please refer to Reference I.) 

Eighteen months after Faith Processing received their first 

permit for incineration, the first complaint of air pollution 

from the site was filed on September 9, 1976 by a nearby 

resident who was concerned about "odors from [the] plant 

created by burning causing difficulty in breathing and eye 

irritations in the neighborhoods." Agency personnel 

responded to the complaint on September 16, 1976 by visiting 

the facility. A memo indicated that "they were burning the 

plastic and rubber coating off of copper wire...outside of 
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the building." During the follow-up investigation of 

September 21, 1976, Division of Air Pollution Control (DAPC) 

personnel reported finding two small aluminum sweat furnaces 

as well as the incinerator - none of which were in operation 

at the time. Two scrap burning areas outside of the building 

were also noted. DAPC personnel made a pre-arranged visit to 

the site on October 1, 1976 to view the incinerator while 

burning insulation off of copper cable. No violations were 

noted and the complaint was attributed to the open burning, 

not the incinerator. A second complaint of air emissions 

from both the incinerator and open burning was received on 

April 18, 1977 and followed-up fifteen days later with a site 

visit by DAPC personnel. Again, no violations were found. 

The operation permit for the United G466 incinerator was 

renewed for Faith Processing during August 1979 with a new 

expiration date of August 27, 1984. A complaint was received 

August 27, 1979 of "Fumes from stack of plant causing a 

sickening odor" which the complainant believed to be from 

wire reclamation and "causing a health hazard." DAPC 

personnel phoned the plant and found the facility to now be 

owned by Crete Metal Company. The date of transferral of 

ownership is unknown. Also, a second incinerator was being 

constructed. On September 7, 1979, DAPC personnel visited 

the site. Opacity readings of 60% - 75% were taken. The 

permitted United G466 incinerator was not in operation. An 

unpermitted Joseph Goder 28-N incinerator which was not even 
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designed for wire reclamation was in operation doing same. A 

third incinerator was under construction without the required 

permits. A September 12, 1979 warning letter from the Agency 

describing the violations noted was sent to Crete Metals. 

An October 29, 1979 DAPC memo outlined the problems at Crete 

Metals, including two unpermitted incinerators and several 

recent complaints, and recommended that the matter be 

referred to the Enforcement Section for the necessary legal 

action to force compliance. On November 9, 1979 the Agency 

received a several page complaint from a nearby resident, 

complete with a cover letter, seven photos of emissions from 

the incinerators, an outline of burning at the facility from 

October 5 to November 3, 1979, and 74 signatures of nearby 

residents complete with addresses and dates. The Agency 

referred the case to the Illinois State Attorney General's 

office on December 10, 1979. 

DAPC personnel obtained emission data from all three 

incinerators on February 27, 1980 with no emissions 

violations noted. DAPC personnel again visited the site on 

March 6, 1980 and took opacity readings from all three 

incinerators. No violations were noted. Furnaces 1 and 2, 

the United G466 and the unpermitted Goder 28-N, respectively, 

were used for copper wire reclamation. Furnace 3, an 

unpermitted Universal Incinerator Corporation model UC 1000, 

was used for silver reclamation from photographic film. 
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Crete Metals simply incinerated the film and the ash was 

shipped to a client for processing. Opacity readings on 

March 6, 1980 were within the allowable emissions level of 

30%. DAPC personnel visited the site again on March 12, 1980 

and found opacities of up to 80% from furnace #3. The 

afterburner was off and the incinerator was being shut-down 

to repair damage. It was noted that film was being burned in 

fumace #1 and "300 to 400 pounds of lead was being recovered 

from incinerator #2." Another complaint of black smoke on 

March 4, 1980 and again on March 17, 1980 (separate stacks on 

each occasion) was filed by a member of the Will County 

Public Health Department. 

On March 14 and 15, 1980 DAPC personnel conducted interviews 

with "potential witnesses", or nearby residents, for the 

Crete Metals case. Several complaints of odors and 

associated ill health were noted. During a visit to the site 

on March 14, 1980, the operator of the facility described 

some electrical cable which the facility had been 

incinerating. It was described as being a six inch diameter 

copper wire core, surrounded by paper and then a lead 

sleeve. Apparently, the cable contained an oily substance 

which the operator believed to be the cause of the smoke. In 

order to eliminate the excessive smoke, prior to 

incineration, the cable was placed "outside on the ground" 

and allowed to "drain". The operator then stated that the 

oil from the cable was also the same as that used in 
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transformers, i.e., potentially containing polychlorinated 

biphenyls (PCB's). 

Soil samples were obtained from the site and some nearby 

residences on March 16, 1980 by lEPA personnel. A Will 

County Sheriff's Department deputy involved in the sampling 

noted that he was familiar with complaints due to smoke from 

the facility. The results of these analyses are unavailable. 

On March 17, 1980, the Agency finally received the 

incinerator construction applications from Crete Metals. 

(The information was crudely copied from an earlier 

application filed by Faith Processing.) During a phone 

conversation of the same date, the operator of the facility 

stated that he would shut down the incinerators the following 

day but only after he had completed an order. A March 16, 

1980 memo noted that the Illinois Attorney General's office 

was preparing an injunction against Crete Metals. The 

Attorney General's office received a March 25, 1980 letter 

from the supervisor of Crete Township urging that the 

pollution at Crete Metals be stopped. On April 1, 1980, the 

circuit court in Joliet upheld a temporary injunction for 

Crete Metal Company to cease operations. 

On April 8, 1980, DAPC personnel held a meeting with three 

medical experts regarding possible health effects of 

individuals residing near the facility. Representatives of 
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Cook County Hospital and the University of Illinois School of 

Public health were present. An Industrial Hygienist with the 

U.S. Department of Labor visited Crete Metals during mid-

April, 1980 and reported that he felt the plant operator had 

visible symptoms of "lead overexposure." (Please refer to 

Reference II.) Also, during the visit, the plant operator 

stated that twice a year, a load of electronic components was 

brought to the facility by railroad for molybdenum 

reclamation. Other health experts visited the area on April 

21 and 25, 1980. During the latter visit, biological 

specimens were collected for analysis. 

A United Corporation model 3000 incinerator was noted at the 

facility during an April 30, 1980 visit by DAPC personnel. 

Little more is known about the appearance of this 

incinerator. Apparently, sometime prior to mid-1980, the 

Universal Corporation no longer recommended the incineration 

of polyvinylchloride (PVC) insulated electrical wire. 

Samples from six private water wells near Crete were drawn on 

May 2, 1980. Analyses performed for minerals, organics, and 

pesticides noted that PCB's were not detected (0.1 parts per 

billion detection limit). The Agency's Division of Public 

Water Supplies reported that with the exception of iron and 

total dissolved solids "which were quite high in some 

samples," there were no values above the maximum contaminant 

level for public water supplies. (Please refer to Reference 
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III.) 

A May 16, 1980 letter from the Will County Health 

Department's Director of Nursing informed the Agency of 

elevated levels of lead in the blood of a Crete Metals 

employee and his eleven year old son. (Please refer to 

Reference IV.) It is unknown whether this employee lived 

near the Crete Metal facility (or another potential source) 

at the time. 

On June 12, 1980, Crete Metal Company's application for the 

construction of three incinerators was denied for a number of 

reasons which were listed in the denial letter. In a bitter 

June 19, 1980 letter from Crete Metal Company to the Illinois 

Attorney General's office, it was stated that the facility 

was closed and the operator had "agreed to stay closed". 

Several biological samples were obtained from the area 

surrounding Crete Metals. A June 5, 1980 letter from The 

Medical College of Wisconsin, Inc. reported of chickens from 

the Crete Metals area which had been studied (please refer to 

Reference V). A July 2, 1980 letter from the University of 

Illinois College of Veterinary Medicine described a horse 

which had lived near the Crete Metal facility and had been 

brought in for an autopsy (please refer to Reference VI). 

And an October 16, 1980 letter described the results of 

bioassays performed on rabbits by the University of Illinois 
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College of Veterinary Medicine (please refer to Reference 

VIII). 

Several members of the Agency, USEPA, and a representative 

from the University of Illinois School of Public Health 

visited the area and took several soil, sediment, biological, 

and other samples on June 24 and July 29, 1980 (please refer 

to Reference VII). After searching the Agency's files and 

contacting Region V, USEPA, it was determined that the 

results of these analyses are unavailable. 

Some of the lead sheathed copper cable described earlier was 

given to the Agency by a representative of the power 

company's generating station on September 29, 1980 in order 

to have the insulating oil analyzed for PCB's. Upon 

contacting the laboratory which performed the analyses, it 

was determined that these results, too, were unavailable. 

The Agency received a December 12, 1980 report from the 

Midwest Center for Mass Spectrometry at the University of 

Nebraska-Lincoln which contained the results of the dioxin 

tests from horse fat, stack #2, furnace #2 and a nearby soil 

sample which indicated dioxin contamination in all four 

samples. (Please refer to Reference IX.) A technical 

article was published in the September/October 1981 issue of 

Archives of Environmental Health which described some of the 

poor health effects in the area of the Crete Metals facility. 
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(Please refer to Reference X.) 

A complaint received December 23, 1981 alleging that the 

facility was receiving drums without the proper manifests was 

followed-up with a site inspection that revealed no drums. An 

Agency memo stated that during a February 3, 1982 visit to 

the site, it was noted that the Goder and Universal 

incinerators had been removed from the premises. It was 

further stated that the United model was still at the 

facility but out of service. 

As noted earlier, the Agency received an anonymous complaint 

on May 2, 1990 which briefly described contamination at the 

facility. This complaint prompted the listing of the site on 

CERCLIS. 

An on-site reconnaissance visit was conducted on November 13, 

1990 by Mr. Bruce Ford and Mrs. Judy Triller of lEPA's 

Division of Land Pollution Control. (Photographs taken 

during this visit are contained later in this report.) The 

site is now a recycling collection facility. Six (6) 

employees were observed at the facility. Recyclable 

materials are collected, crushed or bound as appropriate, and 

then sold and shipped off-site for processing. llliana Scrap 

does not use any incinerators. During the reconnaissance 

visit, however, what appeared to be the furnace of an 
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incinerator was discovered on site. It was setting out in 

the open surrounded by piles of collapsed cardboard boxes 

that were awaiting shipment. Some form of manufacturer or 

model description was briefly and carefully searched-for on 

the exterior of the furnace but none was found. The present 

operator of the facility, who appeared to be unaware of the 

severity of the past problems at the facility, noted that 

nearly a year ago, some employees had used it to burn some 

paper and cardboard by building a fire in it. Considering 

the time of year, the vegetation near the perimeter of the 

site appeared to be healthy. There were no barriers to 

prevent entry to the site. A nearby resident who had just 

recently moved to the area and was unaware of any past 

problems at the site indicated that he had asked trespassing 

hunters to leave the llliana property. This clearly 

indicates the accessibility of the property to the public. 

The elevation of the land surface at the site is slightly 

over 720 feet above sea level. According to water well logs 

and other Illinois State Geological Survey literature, the 

subsurface geology of the area consists of from 41 feet to as 

much as 138 feet of unconsolidated glacial drift of 

Quaternary Age. (Area well logs are contained in Reference 

XI.) Immediately below the drift is bedrock of the Silurian 

System, commonly referred to as the Niagaran dolomite or 

limestone. The glacial drift and the fractures of the 

Niagaran dolomite are hydraulically connected in many areas. 
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Below the Silurian System lies the Ordovician System which 

contains the following groups (from shallowest to deepest): 

Maquoketa, Galena-Platteville, Glenwood-St. Peter, and 

Prairie du Chien. Below this lies the Cambrian System which 

contains, among others, the Ironton-Galesville group, and 

finally the Pre-Cambrian System. All of the public water 

supply wells in the area appear to be completed in the 

Niagaran dolomite which yields sufficient quantities of fresh 

water. The private and the non-communitized water supply 

wells in the area also draw water from the Niagaran dolomite. 

The aquifer of concern is the Niagaran dolomite (and the 

hydraulically connected glacial till) which nearly all of the 

groundwater wells in the area draw their water from, both 

public and private. The driller's log of the groundwater 

well at the llliana Scrap Processing facility indicates that 

bedrock was penetrated at 68 feet and the well completed in 

the limestone from 68 feet to a total depth of 145 feet. The 

log heading also indicates that the well was drilled in 

November of 1974 for Faith Processing. 

As previously stated, the nearest private water supply well 

is located on-site. It is situated just north of the north

east corner of the main building. The nearest public water 

supply well is located three-quarters (3/4) of a mile to the 

southeast. Agency records indicate twenty-two (22) active 

public water supply wells within four (4) miles of the site 
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which serve (including private wells) a total of 

approximately 3 6,723 people (including some residents of 

South Chicago Heights and University Park which reside over 

four miles away from the site). 

Drainage from the site flows northward to Deer Lake (a 

fishery), Deer Creek, and eventually to Thorn Creek and the 

Little Calumet River. There are two storm sewers on the site 

which were reportedly constructed by "the railroad". The 

drainage which enters the storm sewers flows to the north. 

The destination is unknown but suspected to be near either 

Burrville Road or the pond located approximately 900 feet due 

north which is also the nearest downslope surface water. 

There are no known surface water intakes within fifteen (15) 

miles downstream of the site. A gaging station is located on 

Deer Creek in Section 14, Range 35 North, Township 14 East, 

just north of East Chicago Heights. It is approximately ten 

(10) miles downstream of llliana Scrap. According to U.S. 

Geological Survey Water-Data Report IL-89-2 (Volume 2, 

Illinois River Basin, page 13 0), the average discharge, or 

flowrate, at this station (05536235), since 1948 is 17.5 

cubic feet per second. 

As noted earlier, nearby residents have complained of air 

emissions since shortly after Faith Processing was issued 

their first permit for incineration. They have even 

submitted photos of incinerator emissions to the Agency.' 
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Approximately 26 people reside within one-quarter (1/4) mile 

of the site, and nearly 29,500 people reside within four (4) 

miles of the site. This includes residents of seven (7) 

cities, at least four subdivisions not located within any 

city limits, and the Balmoral Park Race Track. Again, note 

the dioxin contamination detected in the incinerator 

smokestacks. 

It is highly likely that someone could come into direct 

contact with soil contamination from the llliana Scrap site. 

This could happen in a number of ways: contacting 

contaminated soil or sediment, inhaling dust from 

contaminated soil, or even possibly by ingesting game animals 

which have been contaminated. The nearby residents and 

employees of the facility are probably at the greatest risk 

of coming into direct contact with contaminated soil. It is 

also possible for the general public to come into contact 

with contamination from the site. Any nearby residents which 

were residing in the area during the time Crete Metal Company 

and/or Faith Processing operated the incinerators probably 

faced the greatest health risk. 

Due to previous industrial practices which have lead to the 

presence of the documented dioxin contamination at the 

facility and the surrounding area and the potential for 

groundwater contamination, the author has assigned a high 

priority status to this site. It is further recommended that 
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the USEPA initiate those actions necessary to advance this 

site to the screening site inspection stage of the CERCLA 

Pre-remedial process. 

BMF:bmf 
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01 i i B. SURFACE WATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED: 

02 2 OBSERVEDIDATE: 
04 NARRATIVE DESCRIPTION 

POTENTIAL : : ALLEGED 

Again with no containment and documented soil contamination, it is Mery likely 
that runoff could c a r r y contaminants to surface water. The nearest surface 
water is approximately 1000 feet downslope from the site. 

01 BXC. CONTAMINATION OF AIR 
03 POPULATION POTENTIALLY AFFECTED: 29,501 02 A OBSERVED (DATE: 198U 

04 NARRATIVE DESCRIPTION 
POTENTIAL ALLEGED 

Based on the dioxin found in an incinerator smokestack on site and the dioxin 
found in animal tissue eight-tenths of a mile away, it is believed that air 
releases/jat^e occurred. 

01 G 0. FIRE/EXPLOSIVE CONOITIONS 
03 POPULATION POTENTIALLY AFFECTED: 

02 G OBSERVED (DATE: 
04 NARRATIVE DESCRIPTION 

"^ POTENTIAL ALLEGED 

01 i E. DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTED 

02 Jh OBSERVED (DATE: l i j a U 
29,501 POTENTIAL ALLEGED 

04 NARRATIVE DESCRIPTION 
The site has no deterrent to entry and is readily accessible. Also note that 
dioxin contaminated soil on-site has been documented. Also note "C" above. 

ofS^BSERVEO (DATE: 
041 

-raSD" 01 HXF. CONTAMINATION OF SOIL 1 1 2 5 + 
03 AREA POTENTIALLY AFFECTED 

G POTENTIAL : ALLEGED 
3 AREA POTENTIALLY AFFECTED: , ; . ^ 04 NARRATIVE DESCBIRTIPN , . . ^ U x . - ; A x^x^r. 

Soil sampled near the inrinerators in /Vugust, iySiTwas documented as being con-
tflwinated with 21 parts per trillion trichlorodibenzodioxin. The area potentially 
affected may be rather large as the result of an air release(s). 

;rs^ 01 i l G. DRINKING WATER CONTAMINATION o c 7 0 0 
03 POPULATION POTENTIALLY AFFECTED: - J ^ > I '-•^ 

02 a OBSERVED (OATE: K POTENTIAL ALLEGED 

See "A" above 
contamination in this area 

04 NARRATIVE DESCRIPTION 

Any groundwater contamination is potentially drinking water 

01 alO^. WORKER EXPOSURE/INJURY 
03 WORKERS POTENTIALLY AFFECTED; 

soil contamination discussed above in 
unknown 02 D OBSERVED (DATE: 

04 NARRATIVE DESCRIPTION 
i POTENTIAL O ALLEGED 

Based on the soil contamination discussed above in "F" the workers at the site may 
be exposed to contamination every work day. Note that lead overexposure was sus
pected in one worker and documented in the blood test of another. The number of 
workers pxposed in the past is onknovih. 

01 • I. POPULATION EXPOSURE/INJURY 
03 POPULATION POTENTIALLY AFFECTED: 

unknown 02 a OBSERVEDIDATE: 
04 NARRATIVE DESCRIPTION 

a POTENTIAL a ALLEGED 

The population at risk includes workers at the site, patrons who conduct business 
at the site, and the general public residing in the area who may have been exposed 
to an air release. 

EPA FORM 2070-12 (7-81) 



vvEFA 
POTENTIAL HAZARDOUS WASTE SITE 

PREUMINARY ASSESSMENT 
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

L IDENTFICATION 

ir"°&?^47m73 
II. HAZARDOUS CONDITIONS AND INCIDENTS .conw,^. 

01 a J. DAMAGE TO FLORA 
04 NARRATTVE DESCRIPTION 

02 a OBSERVED (DATE: a POTENTIAL a ALLEGED 

01 ^ K. DAMAGE TO FAUNA 
04 NARRATTVE DESCRIPTION itKttuatnmfmMtoHinatti 

02 • OBSERVED (DATE: 1 9 R 0 a POTENTIAL n ALLEGED 

Dioxin contamination was discovered on the site in an incinerator and in the tissue 
of a horse from a pasture eight-tenths of a mile away. 

01 G L. CONTAMINATION OF FOOD CHAIN 
04 NARRATIVE DESCRIPTION 

02 a OBSERVED (DATE: C POTENTIAL G ALLEGED 

01 M M. UNSTABLE CONTAINMENT OF WASTES 

03 POPULATION POTENTIALLY AFFECTED: 

02 M,OBSERVED (DATE: 1 9 9 0 .) i POTENTIAL G ALLEGED 

automotive batteries ob-04 NARRATIVE DESCRIPTION T h e 

served in 1990 may Aai/© leaked or been leaking. No secondary containment,, so any 
leaking acid would have come into contact with the ground. Fluid which may have 

•m t̂  ined PCB's and was drained directly onto soil i is 3Sffi e 1000 period t 01 • N. DAMAGE TO OFFSITE PROPERTY 
04 NARRATIVE DESCRIPTION 

BSERVEO (DATE: POTENTIAL a ALLEGED 

See "K" above, 
and business. 

The death of a horse in a stable was damage to the owner's propert^' 

O l i o . CONTAMINATION OF SEWERS. STORM DRAINS. WWTPa 02 Q OBSERVED (DATE: ) K POTENTIAL Q ALLEGED 
04 NARRATIVE DESCRIPTION 

Note the soil contamination described in "F" on the previous page. Two storm 
drains which flow north from the site to an unknown destination might be/have been 
contaminated. 
01 a p. ILLEQAUUNAUTHORiZEO DUMPING 
04 NARRATIVE DESCRIPTION 

02 a OBSERVED (OATE: a POTENTIAL Q ALLEGED 

OS DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL OR ALLEGED HAZARDS 

3b./23 HL TOTAL POPULATION POTENTULLY AFFECTED: 

IV. COMMENTS 

The incinerators have not been in use since mid-1980. 

V. SOURCES OF INFORMATION rent (.••v.. l l iMI IHM.1 

USGS Quadrangles Illinois EPA/DAPC files 
USGS Water-Data Report IL-89-2 (Volume 2, Illinois River Basin) 
"Will County Soils" University of Illinois Soil Report 80 
"Public Groundwater Supplies in Will County" ISWS Bulletin 60-29 
"Groundwater Possibilities in Northwestern Illinois" ISGS Circular 198 J 

EPA FOAM 2070-12 (7-S1) 
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SECTION 3 

PHOTOGRAPHS 



Oblique Angle Photograph 

This is a photograph of a photograph which the owner of 
llliana Scrap obtained. The original is believed to 
have been taken during 1989 or 1990. This particular 
photograph was taken by Bruce Ford at approximately 
11:00 AM on November 13, 1990. 

The road to the right is State Street which runs north 
and south. The road at the lower right-hand corner of 
the photo is the entrance into the facility. The two 
white trailers visible directly east of the blue 
building are the offices. Also note the dark brown 
areas to the left which are the former locations of 
railroad tracks in a railroad yard. They are also 
visible directly north and south of the west half of 
the operating portion of the facility. 
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llliana Scrap 
ILD 984791673 

DATE: November 13. 1990 

TIME: 12;15 PM 

PHOTOGRAPH TAKEN BY: 

Bruce Ford 

PHOTOGRAPH NUMBER: 1 

LOCATION: State Street near 

the llliana Scrap entrance 

(SE corner of facility). 

PICTURE TAKEN TOWARD: SW 

COMMENTS: The wooden frame 

(right-center of photo) 

marks the water well south 

of the facilitv. 

DATE: November 13. 1993? 

TIME: 11:45 AM 

PHOTOGRAPH TAKEN BY 

Bruce Ford 

"^^^3 



llliana Scrap 
ILD 984791673 

DATE: 

TIME: 

November 

11:15 AM 

13 

PHOTOGRAPH TAKEN 

Bruce Ford 

. 1990 

BY: 

PHOTOGRAPH NUMBER: 

LOCATION: Due north of main 

building approximately 

20 feet. 

PICTURE TAKEN TOWARD; E-NE 

COMMENTS: General metal 

trash/debris. Note drum 

(top, center) and cat 

(right side of photo) . 

DATE: November 13. 199J 

TIME: 11:20 AM 

PHOTOGRAPH TAKEN BY: 

Bruce Ford 

PHOTOGRAPH NUMBER: 4 

LOCATION: Due north of the 

main building (approx. 20 

feet) and offices. 

PICTURE TAKEN TOWARD: E-SE 

COMMENTS: Boxes of electri

cal wire visible (right) 

and drum (center). Note 

auto batteries (left). 

•m •m 



DATE: November 13, 1990 

TIME: 11:25 AM 

PHOTOGRAPH TAKEN BY: 

Bruce Ford 

PHOTOGRAPH NUMBER: 5 

LOCATION; Due north of main 

building (approximately 

20 feet). 

PICTURE TAKEN TOWARD: W-SW 

COMMENTS: General debris, 

drums, and aluminum cans. 

Note the manhole cover to 

storm sewer (foreground). 

llliana Scrap 
ILD 984791673 

'wt^amKii^t^,mxJiiiS& 

DATE: November 13. 199B 

TIME: 11:30 AM ^ _ ^ 

PHOTOGRAPH TAKEN BY: 

Bruce Ford 

PHOTOGRAPH NUMBER: 6 

LOCATION: Due west (approx 

15 feet) of the northwest 

corner of main building. 

PICTURE TAKEN TOWARD: South 

COMMENTS: Miscellaneous 

debris. Some radiators 

(foreground) and plastic 

cola containers (middle). 

•Hi 



llliana Scrap 
ILD 984791673 

DATE; 

TIME; 

November 

11:40 AM 

13 

PHOTOGRAPH TAKEN 

Bruce Ford 

. 1990 

BY: 

PHOTOGRAPH NtTMBER: 

LOCATION: Several feet due 

south of main building. 

PICTURE TAKEN TOWARD: East 

COMMENTS: Miscellaneous 

debris. Rolls of aluminum 

(foreground). Note drum 

(center of photograph). 

DATE: November 13. 1990 

TIME: 11:40 AM 

PHOTOGRAPH TAKEN BY: 

Bruce Ford 

PHOTOGRAPH NUMBER: 8 

LOCATION: South of the main 

building. 

PICTURE TAKEN TOWARD; W-SW 

COMMENTS; Piles of clear 

and colored glass to be 

recycled. Note automotive 

battery on pallet (right). 



llliana Scrap 
ILD 984791673 

^ ^ 

DATE: November 13. 1990 

TIME: 11:50 AM 

PHOTOGRAPH TAKEN BY: 

Bruce Ford 

PHOTOGRAPH NUMBER; 9 

LOCATION; South Of main 

building near southern 

portion of the facilitv. 

PICTURE TAKEN TOWARD; N-NE 

COMMENTS: The incinerator 

furnace discovered is 

visible silhouetted 

against the blue building 

Rusted machinery (center) is an old crusher/binder ruined by fire. 

DATE: November 13. 199t) 

TIME; 12:00 PM 

PHOTOGRAPH TAKEN BY; 

Bruce Ford 

PHOTOGRAPH NUMBER: 10 

LOCATION: Southwest corner 

of the facility (in the 

old railroad yard) . 

PICTURE TAKEN TOWARD: NE 

COMMENTS: General photo of 

debris. The incinerator 

furnace is visible (iust 

right of blue building). 
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SUPPORTING DOCUMENTATION/REFERENCES 



Reference I 
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Reference I I 



^̂ âSfŜ  ILLINOIS ENVIRONMENTAL PROTECTION AliENCY MEMORANDUM 

D.ATE: Aor i l 23, 1980 

J-, Sy Levine 

FRO.\J- Wil l iam Zenisek 

SUBJECT: Crete Metals 
Crete, Illinois 
ID# 197 801 AAC 

On this date, I spoke with Mr. Henderson about Crete Metals. 
Mr. Henderson is an Industrial Hygienist with the U.S, Dept 
of Labor (Telephone 896-8700). He stated that he visited the 
plant this week and he was of the opinion that the foreman, Mr, 
Earl Nil sen may have symptoms of lead overexposure. 

Mr, Henderson requested to be notified in the event that the 
plant should resume operations. 

WZ/sl 

cc: Miles Zamco '•-' 
Peter Orlinsky 
Steve Grossmark 
Region I File 

- - •- t> C J -J ^ - J 
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ILLINUrS tnvironmehtai i^rotection Agenc 
48 W. Galena Aurora, IL. 605^6, . « „ . , , _ _ 

DIVISION OF F'BLIC WATER SUPPLIES I V C V , LC I / E D 
TELEPHONE 312-896-5001 

August 13, 1980,. 

Crete (Private Wei Is) Wi l l County • • '>^A 

CH.'CAGO OFFICE 

i £ liJSO 

ENVlRONMENiAL PROTECTION AGENCY 
SIATE OF ILLINOIS 

Mr. Bill Withrow 
Illinois Environmental Protection Agency 
Division of Air Pollution Control 
1701 South First Street 
Maywood, Illinois 60153 

Dear Mr. Withrow; 

Enclosed please find copies of mineral ana organic analysis results of 
•water samples collected from different private v/e I i s in the Village of 
Crete. 

We understand these analyses were performed to determine if the water 
supply in the area was contaminated through the air as a result of an 
incident of excessive air pollution. 

Except for Iron and Total solids which was quite high in some samples, 
there were no abnormal values beyond the Maximum Contaminant Level for 
public water supplies. 

If you should have any questions, please contact us. 

Very truly yours, 

ENVIRONMENTAL PROTECTION AGENCY 

Emmanuel Abad, EPE 
Division of Public Water Supplies 

EArrnw 
cc: Springfield 

File 



MINERAL ANALYSIS REPORT FORM 
ILLINOIS ENVIRONMENTAL PROTECTiON AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

Mail Report To , 

.\ddress 

4-t :. I • . 

Post i^flice St.ite Zip Code 

Supply:Surface Well Raw 
y 

Finished 

liL' s . . i i i i i ! i . ' d Oi i . ' - i i i - : : 

I P'.ihlic W.iUT .•i;:prl> 

facilitv Nuiiilii-T 

.N'anii; a I Collector 
t A X t : -A 

j Telephone Number . 

' Sampling Point /•/ ;-••:-/ . /-r- . i-

\ Well Suppiy:We!l Number' 

Well Pumped Hours At 

Date Collected 

Depth 

GP.M Beiore 

Region 

Ye.ir Drilled 

S.;inpie Collected 

Surface SupplytSource 'A'ater li-.ie: l-'cet Below ^un'.ice 

Parameter 
1 jReponedl 
ISvmbol .\s mzi\ ':ir:;ii;e;er 

I iRenorteu 
:S\niboi I As mg/P 

Iron Fe iFe 5. i Fiuoiide ^. -; y 
Manganese Mn Mn O.o'k Ci 3A. 

^ - O . ^ y Calcium Ca Ca MAe-r- iCp{. Nitrate NO: iNO; 

I Magnesium Mg Mg - ^ K Sulfate SO4 1SO4 ^oc,. 
Ammonium NH/ NH4 0 Alxaliiiitv ICaCO^, 

• • / '.: 

Sodium Na Na ^ 5 ^ ' 5"(. Spec. Cond. umniios/cm) / ^ A O i 

Potassium 3.2, TDS/EC -7 C O 

Silica Si SiO-1 7 7. Residue (jii Lvuporaiioii tosc. 
Arsenic As As 

<^ 0 0 < 
I DH , pH Units I -7. 

Barium Ba Ba O 0 ' \ j Hardness C.iCO: 

Boron 

Cadmium Cd 

0-T\ Nickel iNi 

Cd <^-<9<905 Selenium 
<o.,5o5' 

<o oooS. 
Chromium (Total) Cr ^ O xOoS \ Silver i A'i A0-€0^-
Copper Cu Cu ^ o o c 5 Zinc IZn ;Zn o - ^ j -
Lead Pb Pb O -02 Cvanide i CN I CN 

Mercury (pg/l) 

Be <O.CC>0/ 

Co A 0 0 0 ^ 

Li 0 . 1 0 

Hg Wz / . O - O ' ^ 

V ^ O . C J C ^ 

Al 
Laboratory Us^Only 

Ai^O 
Sr O. I 1 

i^ fc./- ^ 
U 

Is'Tlaboraton,- Nnmher''^ 4 7 8 O O 

A'< . > • / ( ( 

A 
Date Received 

Date 'AiH: 

By ̂  

^ ? T 
Date Forwarded 

•'̂ ^ '--^ ^ A m ^ r - . 

P W S - 3 I 

file:///ddress


WATER ANALYSIS » •IPORT FORM 
(PESTICIDE) 

STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

Lab, No. 
Date Reed 

DC1CA..3 
I , r ^ I 

FILL IN ALL INFORMATION COMPLETELY 

CITY: 
COUNTY: 

'^ / .< I. 

I r • 

KAIL REPORT TO: STREET: 
POST OFFICE: '-' 

ZIP COOE: 

NAME OF SUBDIVISION, INSTITUTION, STATE PROPERTY: 

DATE OF COLLECTION; 
I OLLECTED BY 

/-'-" / ' / 
POLLECTION POINT; 

/ / 

Llndane 

Keptach1or_ 

Aldrin 

Heptachlor EpuAlde_ 

< . o ( 

< • " ( 

^ ^ ^ 

< , o 

.^^idi 

A l p h a Chlordane 

Gamma Chlordane 

D i e l d r i n 

E n d r i n 

M e t h o x y c h l o r 

o , p ' -DDE 

p . p ' -DDE 

o , p ' -DDD 

P .p ' -DDD 

o , p ' -DDT 

p . p ' -DDT 

Toxaphene 

Others / ^ A ^ 3 <2̂  

A-o{ 
< . 0 ) 

A.o[ 

A.ol 

A i x O 

<- oi 

A . o i 

<.ol 

< . o l 

<o( 

^ . o l 

< / o 

< D. / 

• 

A ' v f - c / e ^ e c : / ! i ? c / 

Repor ted From Lab. Ai/f' An> 

'l^'^'^AA^f ly iA,MA^ 
D L E : 2 / T ' 7 ^ ^ 

A Cyl^tTV / . ^ 

By: Q 'dA^.^^^-e^ 
AA 



MINERAL ANALYSIS REPORT FORM 
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

Mail Repon To 

• CffV- I 

, Sampling Point- Date Collected 
/ • / 

Vo Ul- >.'.'.'.ir'-cil Ourui - . 

1 I'atihc W J U T Supply 

I 

Couni> 

Address . , 

t .: i>- •" 

PoffTOj^e / 

Supply.Surface 

• . - . ( . , . 

WeU 

Sia}c 

Raw 
; -

Zip Code 

Finished 

._ 
Facility Number 

Njrie ot Ccillector 

Telephone .Number 

; ; ; , . , ; 

• " : • • ; • 

Rccion 

WeU Supply:WeU Number Depth Year Drilled 

WeU Pumped Hours At GP.M Bci'orc Samole Collected 

Surface Supply;Source '•Vaier l;ilet Feet Below Surface 

Parameter 

Iron 

Manganese 

Calcium 

Magnesium 

Ammonium 

Sodium 

Potassium 

SUica 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium (Total) 

Copper 

Lead 

Mercury (pg/'l) 

— Be ^O.OOa( 

Symbol 

Fe 

Mn 

Ca 

Mg 

NH4 

Na 

K 

Si 

As 

Ba 

B 

Cd 

Cr 

Cu 

Pb 

Hg 

Reported 
As 

Fe 

Mn 

Ca 

Mg 

NTi4 

Na 

K 

Si02 

As 

Ba 

B 

Cd 

Cr 

Cu 

Pb 

Hg 

\T <^CD A^^^ cr" 
^ ^ . ? 

mg/1* 

2.7 
a . O ' i 

i ^ - iff<^ X 

'T^- ^ 1 -

- - ' • ' r 1 

z.\ 
V(.. 

-^o-oovs 

O.CiH 
o.oz 

^ o . O C C f S 

'^o.oo'S 

A.a-OS' 
/ 0 • o o ^ 

/ - O - O ^ 

! . :. 

Parameter 

Fluoride 

Chloride 

Nitrate 

Sulfate 

.•Mkalinity 

Spec. Cond. (mmhos/'cm) 

TDS/EC 

Residue on Evaporation 

pH 

Hardness 

Nici<ei 

Selenium 

Silver 

Zinc 

Cyanide 

1 

, 1 1 . , r \ , . \ . . 

Symbol 

:F 

'Cl 

N03 

S04 

Nl 

Se 

• -̂ - ! 
Zn j 

CN i 

Resorted 
As 

F 

Cl 

NO3 

SO4 

CaCO^ 

• r 

pH Units 

CaCO^ 

Ni 

Sc-

Ag 

Zn 1 
CN 

mn/1* 

0 . ^ 0 

^ - / 

A6.4 
/ vw. 

' ' 

^̂  ̂ ' o . 
3 "70. 

A / ^ , 

- ^ • y 

<<o.<^aS' 
^ o - o c o ^ 

<LO'CcA 
o . Z l 

. ' 1 • ) , - i ^ ~ " 
• • ' . . . - • ' - • ' / 

Co A O - C O ' ^ 

Li O - O ^ 

Al 

i U ^ ^ ~Asl~ /A> 

\ y U . U 

' i 'T^ M /V--^^^ 

X- I '•-' 

,A , , ^ H ^ 4 7 8 3 7 
/ Laboratory Numbei. 

c-
Date Recciv::d 

^ . . x . i . X , . ' -

.,..r^-".. ' ' 

Date Re\'iewed-

HAY AAW^ •Br. 

Date Forwarded. 
. , ' , • . • „ • o '•) • s o o n 

PWS-3 1 



:ATER ANALYS IS '.ZPORT FORM 
(PESTIC'DE) 

STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVIS ION OF PUBLIC WATER SUPPLIES 

7 ^ - * * ; • ^ • * - " - ' 

Lab. No. 
Date Reed. fl;* f 7 A f,i] 

FILL IN ALL INFORMATION COMPLETELY 
I CITY: 
I COUNTY: 

MAJL REPORT TO: _ 

NAnE OF SUBDIVISION, 

DATE OF COLLECTION: 

STREET: ..•,- ^.. ^ . . c . , , 
POST OFFICE: A - . -. A 

INSTITUTION, STATE PROPERTY: 

:OLLECT|ON POINT: 

b ZIP CODE: 

:OLLECTED BY . , 

'1 -AA/A-^ 

^ < ^ . . ' r . • • ; • - . r_. ~ ^ ^ 

Lindane 

H e p t a c h l o r 

A l d r i n 

A . c / 

' < , o / 

^ • o f 

A^x^ fo 
/ ' 

r p h 

< . o ( Heptachlor Epoxide 

Alpha Chlordane <*. (̂  / 

Gamma Chlordane 

D i e 1 d r i n 

Endr i n 

<• O I 

< • ( / / 

< - o { 

Methoxychlor 

o , p ' -DDE 

P.p ' -DDE 

o . p ' -DDD 

p .p ' -DDD 

o , p ' -DDT 

P,P' -DDT 

Toxcohene 

•<A/'0 

A - b / 

< . o / 

<-. 0 / 

<. 0 1 

< 0 I 

< . o ( 

A / r O 

Others A ^ ^ •v-c*^ ^^^AA<^A^^ O A ^ 
^•^"lir::^ -frc, c ^ ( e u e . l s o-e o r 

j ^ - 0 ^ ^ ^ , . f j 2 . 

The S'C—^c,i^^/^<:x •yih c cotn^e 

Reported From Lab. 7 j I. /n> By: Q /C /<y ,ya2 . - i ^ 

> / 

•A ^ I ' 
DLB:2/1 ' 1 ^ 

> ^ A A 

Si -



MINERAL ANALYSIS REPORT FORM 
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY' 
DIVISION OF PUBLIC WATER SUPPLIES 

Tu He ,S;'.mpled Durir.p. 

Mail Report To 

Addw^s 

•i A A ' A '-•- '̂ : 

Post Office ' 

" , -• '-.n.v 

Supply;Surface 

" (' • 

WeU 

/ ' 

State 
AAA 

Raw 

Zip Code 

Finished 

Fuhln: W aler Supply 

County 

Facility .N'umber 

Name of Collccior 

Telephone Number 

Ar.A/J 
- . 1 " ' •' 

Sampling Point 

WeU Supply:WeU Number 

WeU Pumped 

/ : - , - " - • ; • • 

Hours At 

/ , / 
Date Collected Rcsion 

Depth Year DrUled 

GPM Bet'ore Sample Collected 

Surface Supply:Source Water Inlet Feet Below Surface 

Parameter Svmbol 
Reported! 

As I mg/1* Parameter Svmbol 
Reported 

mg/1* 

Iron jFe Fe \ . L Fluoride d .xAG: 

Manganese Mn Mn <Lo.OC)'=T Chloride Cl Cl / ^ ^ 

Calcium Ca Ca •4-€>-^. ^%. Nitrate NOi NO3 ^ - r , . - / 
Magnesium Mg Mg J ^ . H\ Sulfate SOj SOj ^ ^ 

Ammonium N'H4 NH4 O. Alkalinity CaCO^ -? ^ ^ ' 

Sodium Na Na 1. Spec. Cond. (mmlios/cm) -7-70. 
Potassium K K Z . ^ TDS/EC ^ 0 0 . 
SUica Si SiO^ */9. Residue on Evaooration ^93 
Arsenic As .\s <D . C o \ pH pH Units -7. 

Barium Ba Ba 0 . 0 ' ^ Hardness ICaCO^ - / / -» 

Boron 

Cadmium 

C O l Nickel Ni Ni « ^ ^ 0 0 9 

Cd Cd 
^ O i O o O S 

Selenium Se ^ ^-oooS 
Chromium (Total) Cr Cr / o -ooS Silver A'; Au <.o-co<r 
Copper Cu Cu <:lo-cx><^ Zinc !Zn Zn ^ • O i s ' 
Lead Pb Pb <^O.CaS Cvanide CN CN 

Mercury (Aig/1) Hg 

^^/o.oooi 

Hg 

<o,oo<^ 

<Lo.os' 

Co / ^ O C A > ^ 
Laboratory Use Only 

Al 

L i OJ3 
Sr Q . X \ 

- 5 ^ ^ - < ' ^ . • ; ' 

Laboratorv' Niimher ' ' ^ - 7 0 0 ^ 7 

Date Received % 

Date Reviewed- : ^ ^ ^ - A -

Date For^varded. 'U ',i'C<---
— • • . ~ J 

P W S - 3 1 



WATER ANALYSIS ILPORT FORM 
(PESTICIDE) 

STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

Lab. No 
Date Reed 

! - • ^ • • — « . " ' _ , w » 

FILL IN ALL INFORMATION COMPLETELY 

CITY: 
COUNTY: 

KAIL REPORT TO: STREET: 
POST OFFICE: f IP CODE: 

NAME OF SUBDIVISION, INSTITUTION, STATE PROPERTY: COLLECTED BY 

DATE OF COLLECTION: f OLLECTION POINT; 
Lindane -A, u / 

" ^ ^ ^ 

H e p t a c h l o r 

A l d r i n 

A t O f 

< - o { 

H e p t a c h l o r Epoxide_ 

A l p h a Chlordane 

Gamma Chlordane ^ 

D i e l d r i n 

< . 0 \ 

< • O f 

A x O [ 

A , o l 

Endr 1 n <• o 

Methoxychlor 

o,p' -DDE 

- < / ^ ^ 

A x O / 

p . p ' -DDE_ 

o , p ' -DDD_ 

p . p ' -DDD_ 

o . p ' -DOT 

A . c ^ / 

A . ( 

•<^o I 

< . G / 

p . p ' -DDT A . o l 

Toxaphene -</- 6 
Others F c ^ <r . / A/c /^ A / j ^ U A > 

_7~r«<c_<2. / e o 4 2 ^ l S o A o r c j a n . ' c s c.x<J e.t^ ^ ^ <Aiai^<2.CLA-i2~<^ / - ^ A A ^ ^ c : S"^**^/" 

Repor ted From Lab. 

OLE • i n ' 
.^n-.^^ri'J Â  : ^ 

i r / x / . r -y 

Ih / 

yxoA-vÂ  

By; Q: /'Atx^.^JZ-.j^^ 



MINERAL ANALYSIS REPORT FORM 
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

• ^ i <-- 1 ••); / --

Supply:Surface WeU Raw Finished 

Til lie S.iiiipiej Dur i r r 

j Mail Repon To 

' • AAA AAA 
Addp^s 

1 A - ^ A '••'- ' i i v 

Post Office 1 

\ . • /' 

State 

^ 

Zip Code 

Public u a i e r bupply 

County 
' ' , ' • ' 

Facility Number 

Name of Collector 

Telephone Number 

A'^'AO 

1 Sampling Point 

WeU Supply:WeU Number 

WeU Pumped 

/ > . v - . - -

Hours At 

, Date Collected Region 

Depth Year Drilled 

GPM Before Sample Collected 

Surface Supply:Source Water Inlet Feel Below Surface 

Parameter 

Iron 

Manganese 

Calcium 

Magnesium 

Ammonium 

Sodium 

Potassium 

SUica 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium (ToiaJ) 

Copper 

Lead 

Mercury (Aig/1) 

^ e ^ O . O O O l 

Co x^OOOS-

* Li 0.13 
. Sr o . Z l 

Symbol 

Fe 

Mn 

Ca 

Mg 

NH4 

Na 

K 

Si 

As 

Ba 

B 

Cd 

Cr 

Cu 

Pb 

Hg 

V < 

Al 

Reponed 
As 

Fe 

Mn 

Ca 

Mg 

NTl4 

Na 

K 

SiOo 

As 

Ba 

B 

Cd 

Cr 

Cu 

Pb 

Hg 

o,oc>c, 

mg/l* 

I . L 
<o .oa^ 
-»-€>-i. 'I'g. 
i?2r. ^ ' ] ' 

o-l 
n. 
Z . 9 

'/9. 
0 . O O I 

O - O ^ 

0 •o"7 

A c . COO'S 

/ o-oo<; 

^ O J X i C ; 

<̂  O.CaS 

<Lo.o'S' 
.. 

t 

Parameter 

Fluoride 

ClUoridc 

Nitrate 

Sulfate 

Alkalinity 

Spec. Cond. (mmhos/cm) 

TDS/EC 

Residue on Evaporation 

pH 

Hardness 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide 

y U.se Only 

\\ y y . 
', . 'A Laboraic 

Symbol 

F 

Cl 

NO3 

SO4 

Reported 
-As 

F 

Cl 

NO3 

SO4 

CaCO^ 

pH Units 

!CaC03 

Ni Ni 1 

Se j Se 

Ae 1 Ag 

Zn Zn 

CN i CN 
1 

A^ ler • ' 

^ i'V 

mg/l* 

^ . ̂  6 • 

/ O ^ 

'̂ -̂ .<A . 
v ^ . 

-7 / ^ 

- 7 - 7 0 . 

^ 0 0 . 

^93. 
A , . U . 

^r : : . 
A4>-c>o^ 

^ ^-OQOS 

<.o-ca<A 
O A > ^ 

-•' ^1 A. - A ' 

178>35) 
^'^ . , i 

h i i'A /t> > i i ' ' • x / -^ L 
Date Received. 

Date Reviewed'! 

f̂  .By 

Date Forwarded. ' '^ r '•• ' > ' ' r ^ 

P W S - 3 1, 



WATER ANALYSIS ;-:P0RT FORM 

(PESTICIDE) 

STATE CF ILLINOIS 

ENVIRO!,'M£NTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

FILL IN ALL INFORMATION COMPLETELY 
KAIL REPORT TO: 
' ^ > 'h / - : . ,• A 

L a b . No . i.'v- - . - i - ? . - . ^ 

Date R e c d j I J l ; ' 7 K ' f f , • 

CITY: 
COUNTY: ' 1 . 

STREET: , U ? CODE: 
POST OFFICE: ^ ' •- - ^-• . . : i ,, . ' ^ ^ : ^ , 

NAME OF SUBDIVISION, INSTITUTION, STATE PROPERTY: :OLLECTED BY 

^ A A V / . J 
DATE OF COLLECTION: COLLECTION POINT; 

* / 

L indane 

H e p t a c h l o r 

A l d r i n 

< . o / 

A.o f 
=—1 

< . o [ 

< - o 

Heptachlor Epoxide <̂  - O i 

Alpha Chlordane 

Gamma Chlordane 

Dieldr in 

Endr i n 

^LoL 
<.o( 
<-o\ 

Methoxychlor 

o . p ' -DDE 

P.P' -DDE 

o . p ' -DDD 

P . P ' -DDD 

o . p ' -DDT 

P . P ' -DDT 

T o x a p h e n e 

£1L 
< • 

^ 

< - o i 

<^0 f 

<-c^l 
< -Ol 

< . 0 l 

x ^ / , 6 

Others pC A.-. ^ 0 . 1 U4^Ac - A-e / ^ c A e A 

Reported From Lab. 

^ I f ' 
DLE:2/T'7^ "7 

/j.-'C " ''• /_,x.-̂  . / s , : , 

s^// Arv 

S 5 AlM^ 

By: A ^ . ^£^/ot>-Lj^^ 



MINERAL ANALYSIS REPORT FORM 
ILLINOIS EN^TRONMENTAL PROTECTION AGENCY 
DP^TSION OF PUBLIC WATER SUPPLIES 

To be Sampled Diirini;: 

Mail Report To 

• a A A: 
Address 

^A: A- '-'̂  
Post Ofi.'''e, 

, A\.i[--c 1"̂  
- • 

Supply:Surface 

/- A''---

. 1 

WeU 

Â ' :T 

State 

Raw 
-

• J" 

Zip Code 

Finished 

Public Water Supply 

County 
/ ' I ' l 

Facility Numbrr 

Name of Collector ,̂ »— 

Telephone Number ^ ^ - ^ 

•Al^AO 
X ^ Q T D / 

Sampline Point 

'.A^A. 7l- IJU^ '• A-
: WeU Supply:WeU Number 

1 WeU Pumped 
( 

^. / > . . . . . . 

Hours At 

/f 
Date Collected , / Region 

W'̂ AA^ A-VA 
Depth /" , s Year Drilled 

GPM Before Sample Collected 

Surface Supply;Source Water inlet Feet Below Surface 

Parameter .Svmbol 
Reoorted 

As mg/l* Parameter Symbol 
Reported 

As mg/l* 

Iron t-e Fe O-V^ Fluoride a. /A 
Mancanese Mn Mn o-oZ Chloride Cl Cl / 3 . 

Calcium Ca Ca 53^ Nitrate NO3 NO3 JJ^ 
Magnesium Mg Mg HI- Sulfate SO4 SO4 / '7 A . 
Ammonium NHj NTl4 ^ O . l Alkalinity CaC03 ZZk 
Sodium Na Na Spec. Cond. (mmhos/cm) - / • r o . 
Potassium K K / . / TDS/EC ' - /So . 
SUica Si Si02 "̂ 1 1 Residue on Evaporation 5 0 ^ , 

Arsenic As As < 0 ' O 0 0 S pH pH Units -̂ .s-
Barium Ba Ba O-cA Hardness CaC03 ^ l o 
Boron 

Cadmium Cd 
.o\ Nickel Ni Ni 

^ 
Cd ^o-coc^S" Selenium Se Se <-o .OooS 

Chromium (Total) Cr Cr A D , 00*5 Silver Ag Ag <6).oo^ 
Copper Cu Cu <LO-CCf5 Zinc Zn Zn 

o-^Z 
Lead Pb Pb ^ O - C O " ^ Cvanide CN CN : ; p . i ? 0 h 

Mercury (//g/l) Hg Hg / .OxO'o 

-aa Ao,oei)\ V C o • G o ' ^ 

Co <o-eos 
Laboratory Use Only 

Al 

*U Li O - W 
br Ox IS " i 

ll Al,:̂ 4'-ilA, 

^ \ ^ ^V 
A 

nvs-^i 

R 47836 
Laboratory Number 

iiiAY 1 g 1930 J 
Date Reviewed % 

Date For^varded^^^|g«y g f^c/^ 



WATER ANALYSIS REPORT FORM 
(PESTICIDE) 

STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

Lab. No. 
Date Reed. 

i . j < - - - . ^ L J ^ i ^ 

Q 

F ILL IN ALL INFORMATION COMPLETELY 

CITY: 
COUNTY: 

MAIL REPORT TD: 
• ' r : . X x \ • 

STREET: 
POST OFF ICE : - • 

Z I P CODE: 
-̂ C ,.A 

NAME OF SUBDIVISION, INSTITUTION, STATE PROPERTY: 

DATE OF COLLECTION: 
! 

OLLECTED BY 
A/>Ay 

f ^ :OLLECTION POINT: 
/ /. V 

Lindane A .0 I ^ / z 

Heptachlor 

A l d r i n 

Heptachlor Epoxide 

Alpha Chlordane 

Gamma Chlordane 

D i e l d r i n 

Endr in 

Methoxychlor 

o . p ' -DDE 

p .p ' -DDE 

o . p ' -DDD 

p.p ' -DDD 

o .p ' -DDT 

p.p ' -DDT 

Toxaphene 

Others P C S a 

< . 0 [ 

A , 0 \ 

< - o \ 

A . o \ 

< 0 \ 

< - o \ 

A . 0 ( 

< f,o 

A . Of 

<,of 

<^o\ 

A A . O \ 

< . o ( 
<, o l 

< / . o 

<A i /A 

• 

/£// A c / f / e c - A ^ c f 

Reported From Lab. 

A J ! -

-Ate '.̂ c' LL. X A 

S^Ai/fi> 

^i^ 
By: /Q/-dx>^(j2-o^ 



MINER^\L ANALYSIS RLi'ORT rOR,>. 
•LLINOIS ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

To hu S.irrpU-d l lur inc : 

Mail Repon To . ^ ̂ ^ 

', .^ '- 1A 
Add,r<ss 

'• 1 x C l i / I ' - ' . , - ! , - , 

' Post Office 

i 

Supply:Surface W 

Sampling Point 

' U-frf- f'i/lv 'A'-:' 
^ WeU Supply:WeU Number 

WeU Pumped 

Surface Supply:Source 

Parameter 

Iron 

Manganese 

Calcium 

Magnesium 

Ammonium 

Sodium 

Potassium 

SUica 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium (Total) 

Copper 

Lead 

Mercury (pg/1) 

Be <C<^-OOOl 

Co A a - O O b 

*̂  Li C a c o ^ 
^ _ S r < ( 5 0 0 5 -

/ ^ - - T/'J" A 

-(IA 

1 t i . - . 

êU 

A A-

" . 

/ 
<• 1 ' 

State 

' / / • ' 

Zip Code 

Raw Finished 

A 

Hours At 

Symbol 

Fe 

Mn 

Ca 

Mg 

N'H4 

Na , 

^ 

Si 

As 

Ba 

B 

Cd 

Cr 

Cu 

Pb 

Hg 

V < 

Al 

I ' A 

Reported 
As 

Fe 

Mn 

Ca 

Mg 

NH4 

Na 

K 

Si02 

As 

Ba 

B 

Cd 

Cr 

Cu 

Pb 

Hg 

'^a -oc^ 

V , , / 

Date Collected , 
// . . -

/ • ' • • • • • • • ; ' 

Depth 
Af" 

Public Waicr Supply 

Couniy 
, - , ' • / 

Facilily Number 

Name of Collector . 1 ,> > -> 

c. - \i 'A\'^ 
Telephone Number -

Region 

Year Drilled 

GPM Before Sample Collected 

Water inlet 

mg/l* 

Feet Below Surface 

Parameter 

O . ^ C ! Fluonde 

0 •OO'o 

3.S-
zq. 

- O - l 

3^0. 
! • / 

Chloride 

Nitrate 

Sulfate 

Alkalinity 

Spec. Cond. (mmhos/cm) 

TDS/EC 

^ i ^ ! Residue on Hvapora tion 

^o.ooos ?'"• 
0 . 0 1 Hardness 

0.^2 ^''''''' 
<^o-oooS 

^ O . o c S 

Selenium 

Silver 

Symbol 

F 

Cl 

NO3 

SO4 

Reported 
As 

F 

Cl 

NO3 

SO4 

CaC03 

mg/l* 

7)..X 7 
V ? . 

^ ^ y / 
V ~70. 

-"̂ •AA 

/oyo. 
" f ^ O . 

/ J 3 O , 

IpH Units! ^ ^ 

iCaCO; 
1 

Ni Ni 

Sc Se 

Ag ! Ac 

CC.OOt^ 2inc 

^ 0 , 0 0 6 
X . 

Cyanide 

Zn 

CN 1 

^.O.O'y \ 

-̂  Laboraior 

,' 

•'. A-.- . / A 

V Use Only 

\ , .A 

Zn 

CN 

•<'A 

cLO-COS" 

< » - o o C S 

An-oo<^ 
cJ-O*? 

A ' y V - J A ' 

y ^ 
• 

Laboraiory Num 

Date Received 

Date Reviewed — 

Date Forwarded 

.A\ 47830 

r, I'. .-By,, 

I lO * - j . r . ) , '.J 

PWS-31 



WATER AK'ALYSIS li^PORT FORM 
(PESTICIDE) 

STATE OF ILLINOIS 
ENVIRONMENTAL PROTECTION AGENCY 
DIVISION OF PUBLIC WATER SUPPLIES 

Lab. No. 
Date Reed. T. 

L A ^ ^ ^ . ^ , 
i / "7 1 ' : ' . 

FILL IN ALL INFORMATION COMPLETELY 
MAIL REPORT.TO:. 

•> / / ^ • - / - t '-•• • l i . / ' i ' 

CITY: 
COUNTY: .-'' c L 

STREET: 
POST OFFICE: - ' -•-' '̂  ^ ''•-• 

NAME OF SUBDIVISION, INSTITUTION, STATE PROPERTY: 
( /'. 

DATE OF COLLECTION: ,. 

ZIP CODE: 

:OLLECTED BY 
^ ' - A A A / A 

:0LLECT10N /POINT: 
- - ;:.. ' - w' /. A ^ : . i . , A ^ 

Lindane 

Heptachlor 

A l d r i n 

<'-o\ 

< • < ? { 

< -o 

Heptachlor Epoxide 

Alpha Chlordane 

Gamma Chlordane 

Dieldrin 

Endr in 

Methoxychlor 

o.p' -DDE 

p.p' -DDE 

o.p' -DDD 

p.p' -DDD 

o.p' -DDT 

p.p' -DDT 

Toxaphene 

Others / ^ C / ^ ^ 

<-.c;( 

<-M 
A . o \ 

<.o\ 

< - 0 ( 

<r l . b 

< - o \ 

< - ^ ) 

< ' ^ \ 

< - o \ 

< • o { 

A . o / 

< / . o 

< o . i 

• 

AAt¥- c/eA^eoAAj 

Reported From Lab. 

AhA^ .̂AL f̂ A 
DLE 

r - / / A?ny 

Y/^A,ir ^) ^3 Ĵ ADf 

By: ^ 
i / y 
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7̂  WILL COUNTY HEALTH DEPARTMENT 
**P^ m 5 0 1 E L L A A V E N U E • J O L I E T - I L L I N O I S 6 0 4 3 3 - 3 1 5 / 7 2 7 - 8 4 8 0 

• ' ' W ^ " 

- I JAMES C. BARRINSER, Health Director 

PU9LIC HEALTH NURSING DIVISION 

(815) 727-8500 

May 16, 1280 

I4r. Bill Withrow 
Illinois Envirormiental Protection Agency 
1701 First Avenue 
Mayv70od, IL 60153 

Dear Mr. withrow: 

Enclosed are copies of the blood leads that were drawn on both the 
father, Mr. Jesus Becerra, and his eleven year old son. 

The last time we spoke to Mr. Becerra, he did say that he would con
tinue to work with Crete Metals until such time as his employer would move 
him up to the Chicago operation. He anticipates that this would be some 
time this summer. 

I am enclosing copies of these blood reports as per your request. It 
appears that both the father and the child have blood lead levels above 
the normal of 10-30mg/dl. We will be contacting them with regards to par
ticipating in the University of Illinois study. 

Should you wish additional information, please do not hesitate to call. 

Very truly yours. 

Al 
B. Jaquez, RL 
Director of Nursing 

n E C E 1 V I D 

MAY 211580 

lEPA-OAPC-SPFtD 

E n d . 
cc : Dr. Hryhorczuk 
BJ:kag SIONITII JO 31V1S 

0861 li I \\j]M 

aOlddQ OOVOIHD 

a3AI3D3l! 

DONALD BAUER 
Lcckport 

RAYMOND D. GLASGOW 

BOARD OF HEALTH 

GEORGE N, GRABAVOY, D.D.5. 
JoHet 

R, A. MARKELZ. M.D. 

N. P. PRIMIANO. M.D. 

Joliet 

STEPHEN E. PRISTAS 
Joliet 

FRANK J . PLANKAR 

Joliet 

GUS A, CHRISTOS 
Lockoort 



CONTROL NO, 

154137 

LAU. ACCt SSIUN NO. 

RECE_l_yEO 

Mo>.-3 [fix, y 

J l . T/iiLd - y d t/^Cd ^ 

LAST NAME IfMITIALSJ AGE 

t/S-cg u a ^^CGA>/^/i 

MO. DAV 

DRAWN j IDENTIF ICATION NO. AND/OH REMARKS 

• AMJ 

TEEjj \^S^ O ; T E S T N A M E ^ S P E C I M E N 

SEX 

• F 
• M 

ANALYSIS REPORT 

wtr. 

National Medical Services, Inc. 

2300 Strattord Avenue 
Willow Grove, Pa. 19090 

Tel. (215) 657-1900 

L A B O R A T O n v O I R e C T O H 

AUk'Co^Y • c\ ' \ micrograms/dL ^ / ^ ^ ci 

/lorrvv^i-/' C . - — V ĉT micrograms/dL 

d^ rn iLL i ' * ^ " < '̂ t ^ micrograms/dL ^ '7/^ ^ 

/L^u'/rrno./ • d 3 ~6 micTOgrams/dL j ; ^ / ^ 
Lead: 3 7 micrograms/oL Blood 

M ' - (?̂  ^ 

^iv^:?:' 

.-^'t-VJifi^isi'i^^^t^? r?? , • 
'•:^i-}!xv!>^'>t--'-i'''-: 

!«?••;*• 

•.p.»J;(-""-* 

f^AA.''it^,A^A::\-- H ' A A 

„«3«»Sffi«2^S.-'^^ 

086l6U\iW / 

a3All3D3^ 



"ACCOUNT NO. 

C O N T R O L NO. 

LAB. ACCESSION NO. 

154135 
RECgXi/ED 

"o io „ i i s / 7 a A ^ ' 

jL/7/;id -TJSMW/AA^A 

\mi 
c P i i / A 

LAST N A M E 

T^cgg- £AC^^M 
; INITIALS AGE 

DRAWN I IDENTIF ICAT ION NO. AND/OR REMARKS 
• AMJ 
a PM I 

*40. O A r j MR. _L 
TEST NO, . . ; T E S T NAME & SPECIMEN 

AAAmA^AApA.^A^y 

SEX 
• F 
• M 

ANALYSIS REPOiiJT 

K10 
V-M A A A M A J Ar 

micrograms/dL 

National Medical Services; i nb : v l • ' • T ^ ' ^ V u / . ^ ^ : V . / " ^ f micrOgramS/dL 

micrograms/dL 

G micrograms/dL 

SAn o 

2300 Strattord Avenue 
Willow Grove, Pa. 19090 

Tel. (215)657-4900 

t _ A a O l t A T O R V D l f t K C T O n 

I I '< 

h\^ 
L e a d : ^ A micrograms/dL Blood 

l O - ' : > 0 fJ<Li^AL CAl r . i:i 
•<~> • • , . ^ - » ^ • ~ i-x~fx>. .-, -.-xjxv • .V 'jifrt'-J.—«— 

•'-'•\-'A^t^}}^; t i i<*y 

SIONITll iO HVIS. 
X3N39V N0lir)3K»M 1VIN3NN0UIAN3 

••: 0861 6 T A\/W. 

.a3Al3D3l! 

.*. 

..•»'>.i'V 

, . > . • • 

r ^ i f l 
, A - ^ i 

•':. -• • • • • • ^ A ^ ^ A - - A y - m A A A : J S i ^ ' A A A i S § i A ^ ' f ^ 

y . • ' A ' - - - / A • . - - A . 
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nlKMrlMCM, 
I 1 ) 1 1 K l , ; - : ( ; F 
WI'M ( i\-.|N 

Ai''AV] 

D,; ' irtmi-M t uf An,unmv 

THE MtDICALCOLLtC.i: OF WISCONSIN, INC. 

S/Ul W.A"! PKK. ' •. [ 'LANK KOAl) 

W A U W A I O i A v.: ^i.ONSIN 53226 

J u n e 5, 1980 
v..;^-^ 

Reply ro: P.O. Box 26509 
Milwaukee, Wisconsin 53226 

(414)257-8261 

Vai R. Beasley, DVM 
College of Veterinary Medicine 
Laboratories of Veterinary 
Diagnostic Medicine 
Veterinary Medicine Annex 
Urbana, IL 61801 

RECEIVED 

JUN 181980 

lEPA-DAPC-SPFLD 
RE: Case Number D30-3945 

Dear Dr. Beasley, 

Analysis of the lung and trachea was done using 

energy dispersive X-ray analysis in the scanning electron 

microscope. Eight analyses, of each, tissue, were done 

at magnificstions of between lOOX and lOOOX. Spectra 

of areas one and four are enclosed. 

The lung sections showed extremely high levels of 

silicon in isolated areas. Since the high Si levels were 

in very isolated areas and there v/as no fibrosis, I do 

not think this element is significant. Other elements, 

""no-t-naormal to the lung, v/ere present in smaller amounts. 

These include Al, Pd> Ti, and Ag. Both copper and iron 

levels, usually common in lung, were above normal in 

some of the areas. This may be due to a high Fe or Cu 

content of the soil in this area. 

An analysis of particles in one small area of the 

lung showed (area four) high Al and Si levels and smaller 

amounts of Ag. Since Ag and Pd are not normal consitit-

uents of soil it is my opinion that the chickens were 



exposed to toxic levels of •' rospheric Ag and Pd particals 

or to soil dust contaminatec ./.Lth these elements. 

Our energy dispersive X-ray analysis was not able 

to identify Mo or Pb because of sulphur peak interference. 

This indicates an absence of high levels of these elements 

but smaller still dangerous levels of these elements 

could still be present. If you would like us to analyze 

for these two elements we would have to use wavelength 

dispersive analysis. This would cost an additional 

$200 because of the l;jng timers involvea. 

The trachea revealed less in foreign elements but 

one area did show a small trace of Ag. 

Our laboratory can identify calcium oxalate crystals. 

The calcium-oxygen compounds can be identified using 

wave length dispersive analysis or specific calcium 

oxalate can be identified by using electron diffraction 

methods. 

Yours very truly, 

.JA^^^AAAAAAAJlf^-^ 
Kenneth A. ~Sieges;nund, phD 
Associate Professor of Anatomy 
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University of iliinois at Urbana-Champaign 
College of Veterinary Medicine ' v.ierinory Medicin. Ann«x 

^ ! • Urbano , l l l inoi" ! 61801 

LABORATORIES OF VETERINARY (217) 333-1620 
DIAGNOSTIC MEDICINE 

July 2, 1980. ^^:^, ., ^ c 

JUL i-i A A 

j O u i O ^ ^ ^ 

To Wliom I t May Concern; .-•o •"" •-'̂ -̂ ^ 

A female horse, identified by the name Allea, belonging to Rita Battenhauser 
of near Crete, IL was brought in for necropsy arriving at approximately 11:00 p.m. 
on June 18, 1980. The horse had reportedly died during transport and the owner 
stated that her veterinarian. Dr. O'Brien had diagnosed an impacted cecum, and 
shocl< and suggested that the prognosis was grave. 

The horse was unloaded at the diagnostic lab at approximately 11:50 a.m. and 
a post-mortem examination^commenced at 1:00 p.m. and completed at approximately 
4:30 p.m.. W(M 

Specimens taken for analysis included periorbital fat, bone marrow, h brain, 
liver, kidney, and intestinal contents. Specimens collected for organic compound 
identification were wrapped in methylene chloride rinsed aluminum foil. Tissues 
for metals analysis were put into plastic specimen bags. Both groups of tissues 
were at that time frozen and kept in the freezer of the Laboratories of Diagnostic 
Veterinary Medicine of the University of Illinois at Urbana-Champaign. Nothing 
was added to the tissues. All shipping, except to ̂ r. Bruce, v/as by United Parcel 
Service. 

Specimens of brain and fat and bone marrow v/ere sent to the Illinois Depart
ment of Public Health Laboratory, 2121 W. Taylor Street, Chicago, IL 60612 on 
June 23, 1980. 

Portions of liver and kidney were sent to the Public Health Diagnostic Labora
tory, 134 N. Ninth Street, Springfield, IL 62706, also on June 23, 1980. 

Specimens of kidney, liver, fat and brain were submitted on June 28, 1980 to 
Dr. Bill Bruce for insecticide analysis, by our own carrier. His address is 229 
Natural Resources Study Annex, University-of Illinois at Urbana, Urbana, IL 61801. 

Cordially, 

l//Jj/^.yJA< 
Vai R. Beasley / 

cc: Dr. Bill Bruce 
Carolyn Hesse 
IL Dept. of Public Health Laboratory 
Public Health Diagnostic Laboratory 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY MEMORANDU! 

DATE: June 27, 1980 

TO: Sy Lev ine, Region i Manager, FOS/DAPC 
'• i 

V 
FROM- '•' Kerry Keller, FOS/DAPC ;f-

SUBJECT: Sampling in the Vicinity of the Crete Metals Facility 

On Tuesday, June 24, 1980, a field trip was made to the Crete 
area in order to take various samples. Those participating 

'"'̂ ^̂ '̂ '̂  R E C EIVED 
Carolyn Hesse,USEPA „, 
Chick Steiner, USEPA ' ' ^ ^ ^ ^ '^o^ 
Doug Grothe,USEPA 
Gary Brenniman, U of I ,SPH lEPA-DAPC-SPFLD 
Venessa Musgrave, lEPA 
Wil1 lam Withrow,lEPA 

Except for the changes listed below, the sampling follows the 
sampling schedule, (as attached). 

Changes - Sample site #7 was moved to the south 
pasture at Rita Battenhauser's stable. 

Missing samples - on site samples of stack scraping 
from Crete Metals; samples #9 & #10, 
(these samples will be collected after 
a court order has been obtained). 

- Milk sample; sample #14. 

KK/sl 

cc: Miles Zamco 
Tom Bierma 

EPA-90 (RBU. 6/75-20M) 
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UNITED STATES ENVlROMfAEHTAL PROTECTION AGENCY 

D ; , T E : A l 0 7 'ZA 

SUBJECT; Environmental Sampling near Crete Metals -A'-
on June 24, 1980. 

7; E C E i V £ D 
FROM: Carolyn Hesse (̂  r-, .••>v>v-,- ! ('-....̂ -̂î  - ^„ 

Health Effects Specialist ^ j„ i-lV-̂ SM 
Toxic Substances Office 
see below jrp/\.0APOSPFLD TO: 

On June 24, 1980 field samples were taken in and near Crete, Illinois 
to try to determine the extent of environmental contamination which might 
be attributable to Crete Metals, Three representatives from Illinois 
Environmental Protection Agency (Bill Withrow, Vanessa Musgrave and Kerry 
Keller), one representative from the University of Illinois School of 
Public Health (Gary Brenniman) and three representatives from U.S. Environ
mental Protection Agency (Charles Steiner, Doug Grothe and Carolyn Hesse) 
participated. 1 

A total of thirteen soil and sediment samples were tuken, and aquatic life 
from three ponds was collected. The soil samples for halides were collected 
by taking corings, while the samples for organic and metal analyses were 
tiik'̂ n from thfi top, one or two inches of soil. Water samples for metal 
analyses were collected from tap water near sites numbered 11 and 4 and 
from surface waters of each pond. Mr. Steiner and Mr. Grothe, aquatic 
biologi'Sts, also conducted a biological survey of the area. 

The sampling :;cheme used in the field generaTly followed the one outlined 
in the proposal dated June 5, 1980. The soil sample from the site numbered 7 
in the proposal was not collected; instead, a second scil sample was col
lected from the south pasture at the stable. 

Samples from sites numbered 9 and 10 and the stack scraping were not 
collected because we could not get on Crete Metals property. The milk 
sample will be collected when the rest of the samples are collected, which 
will probably be on July 14 or 15, 1980. 

A map showing the sampling locations and a chart showing what tests are to 
be run on which samples is attached. The control soil, pond sediment and 
aquatic organisms were taken from a comparatively clean site located off 
the attached map. 

The soil, sediment and stack scraping samples are to be analyzed by U.S. 
EPA's Central Regional Laboratory; the mecal analyses on the water and 
biological samples will be performed by the Illinois Department of Public 
Health (IDPH) laboratory at Springfiled; and the organic analyses on the 
biological samples will be performed by the IDPH laboratory in Chicago. 
Samples collected for dioxin analysis are being held until results are 
obtained on some of the other samples. Funding for dioxin analyses might 
be obtainable through the Dioxin Coordinator (flike Dellarco) at U.S." EPA 
Headquarters. 

t P A Form 1320-6 (Ro». 3-76) 



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

Ju ly 30, 1980 

Sy Levine, Region 1 Manager, FOS,DAPC 

Will lam Withrow, FOS,DAPC \ p \ P 

DATE: 

TO: 

FROM-

SUBJECT: Sampling at Crete Metals and the immediate V i c i n i t y 

; Z •«/ i:.' -̂  - ' - ' 

- rDA-n*pr - '5p tL£ i 

MEMORANDUM 

On Tuesday, July 29, I98O, various samples were collected to 
complete the sampling project which began on June 24, I98O (see 
June 27, 1980 memo). Those particioating included: 

Carolyn Hesse, USEPA 
Doug Grothe, USEPA 
Sy Levine, I EPA 
Kerry Keller, lEPA 

To obtain samples from the stacks at Crete Metals, the Steger 
fire chief, Elmer Joyce, provided the departments'snorkel and 
a fireman to operate the equipment. 

The material obtained from the stack of incinerator #1 was 
reddish-brown scale. The material from stack #2 was a pale 
green powder which was removed from the base of the spark-arrest
er. Access to stack #3 was blocked by a utility pole and a mobile 
home. 

Samples were collected from the following: incinerator #1 - knock
down chamber, incinerator f f l - ledge at the base of the stack, 
incinerator #3 ~ wall of the primary chamber. 

Soil samples #9 (150 ft East of building) and #10 (15 ft South of 
building) were also collected. 

Hay samples were taken from bales of hay at the Spring Hills Stable. 
The hay was grown by Norman Most on'field located West of Crete Metals, 

Milk samples were obtained from Wehlon Triebold's dairy herd. The 
cattle graze on pasture located North of Crete Metals, 

WW/sl 

cc: Miles Zamco 
Steve Grossmark, Asst. A.G. 
Tom Bierma 
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University of iliinois ai Urbana-Champaign 
c! 

__ _ ^^^. 
Co l l ege o f V e t e r i n a r y M e d i c i n e ' ' ^ > • ' " 261 Velcrinnry Medicine Building , 

DEPARTMENT OF VETERINARY BIOSCIENCES ' / ' . . " ; , ^ ° " °J^° ' 333-3376 j A : 
' • J ' ' • ' " — D E C E I V E D 

October 16, 1980 OCT 2 0 1 9 8 0 

RECEIVED 
CHICAGO OFFICE 

1 , • 

Mr. Bill Zenisek 
1701 1st Avenue 
Suite 1205 
."lawood, Illinois 60153 

Dear B i l l , 

OCT U -' 1 

ENVIRONMENTAL PROTECTiON AGENCY 
STATE OF ILLINOIS 

in '•*Jlieg»r'3ittg the Crete Metals CasV[^dr;;|;]^,»..gr^u3..ts of ;our nioxi 
Sioassay procedure: 

Copies of the protocol './hich we followed and the histopathology 
report cn the test rabbits are enclosed. 

Vto conclusion can be drawn based on these findings regarding any 
specific toxicity. UTiile some of the changes in the skin and liver 
are similar to those reported in the reference article, other changes 
which they found (such as loss of sebaceous glands) were not present. 
Also none of the test animals died from applications of these extracts, 

Please let ne know if I can be of further assistance and please 
notify ne of any future lab results. 

Cordially, 

Y c ^ AA As^^..x,/jL^ 

Val R. Beasley, D.V.M. 

[At 

VRD:cev 

Enclosures 
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Color 

Rabbit 

..^ . Sc;,x 

Wht. 

.. Breed. 

Wt 

Date 

Name_ 

7/2/80 VB 

\'l-;n:i<.INARY lJlAGi\OSl'IC MEDICINE 
I'.O. liox U 
URB.'\NA, ILLINOIS 61801 
PHONE: 333-1620, AREA CODE 217 

Total No . on Premise No. in Affected Group 1 ' - ^ 

n W M F P 

Af Icir<*^s 

Cni fn fy 

Dr. 
C 

Cl Q 

Diagnostic - experimental 

Urbana, IL 61801 

Champaign ^wn 

Val R. Beasley 

Vet r'ed 
= S Sireef L 

Cily 

Tolephc 

stata 

3na : - A r p n CnAfx 

Zip 

Delivered by 

Specimen P 11 ve 

SEND INVOICE T O : 

Clinic or Dr 

V 

T ^ O E i y E C 

Street-

City— 

State— 

| iM 1980 

Zip- VM OMGNOSTIC L/̂ L 

Please send a supply of this submission form Q 

Please send a supply of oddress labels • 

DO NOT WRITE SELOW THIS LINE 

Gross 0 Tissue specimens of seven (7) rabbits were presented fo r h isto loo' ic examination. 
' ' ' '" The f indings include the fo l l ow ing : 

Skin o f ear: Hair f o l l i c l e s are moderately distended with kera t in p l u g s ( l - 3 , 4 , 6 ) ; 
moderate acanthosis of epidermis (1-2,4,5,5) mi ld parakeratosis and focal i n t r a -
corneal abscessation (6 ) ; mi ld (1,2,7) to dense(6), perivascular ( 5 , 7 ) , periadnexal 
(1,2) or loca l ized d i f fuse (6) i n f i l t r a t i o n of mixed leukocyte populat ion i n dermis; 
loca l ized dermal edema (5 ,6 ) , congestion and focal hemorrhage (6 ) , 

Micro [/ L iver : Centrolobular (1) or midzonal (2) hepatocytes, or those of both zones 
°°ih (4-6) are markedly swol len; occasional (1-2/ lobule) (1-5) or a small number 

(2-5/ lobule (4,6,7) of binucleate hepatocytes are noted; widely scattered (1/hpf) 
nritcit ic f igures are noted among hepatocytes (2) and occasional megalocytes are noted 
(3 ) ; focal b i l i a r y hyperplasia and ear ly per ipor ta l f i b ros is are noted(3) and a mild 
lymphocyte (3) to mixed leukocyte ( inc luding eosinophi ls) i n f i l t r a t i o n i<; "'^ted 
in rcrtc-1 t r iads (4-6).. 
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Bra in: A nonsuopurative meninqoencephalitis 
noted (2 ,3 ,5 ) . 

compatible wi th .'.osemp. snp i n fec t i on is 

Kidney: Patchy dense lymphocyte i n f i l t r a t i o n of the co r t i ca l i n t e r s t i t i u m is noted 
(1-4) in several foci accompanied by exv.cr.:-ive focal f i b ros i s and wedge-shaped f ibrous 
scarr ing of the subcapsular parenchyma (3 ) ; focal tubular atrophy, proteinaceous 
cast formation and glomerulosclerosis are noted in the scarred foc i (3 ) . 

CcrvicaKneck) onlargoment: f ' u l t i p l e circui'-sc"U(;t ihscesses are nntod (4 ) ; focal 
chronic lymnhadenitis with focal abscess formation and focal minora ! iza t ion of 
caseous material arc noted (6 ) . 

Snleen: NSL(1 ,2,4,6,7) Bone. irarrcw:NSL(l . / l . f ) 
Adrenal: NSL(l-3) Trachea: NSL(7) 
Pancreas: [^SL(1,4) Lung: Mi ld alveolar edema ( 2 , 7 ) ; patchv per ibronchio lar 

u"mr,ry^f^Pf?Mr^''^"^'^'S'-(l-'K6) or perivascular lame lymnhocyte aqgregates are noted 7). 
oacter io loqy: Report attached. 

[-: M Continued on pa^s 2 
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Comment: Changes in the ear of rabbi ts 1-6 (kerat in plugging of f o l l i c l e s , 
acanthosis, dermal edema, liemorrhage and i n f i l t r a t i o n ) suggest some form of 
i r r i t a n t cotitact in ju ry possibly associated wi th local trauna or bac te r ia l 
i n f e c t i o n . Occasional binucleate hepatocytes are noted in the rabb i t (1 / lobu le ) 
however the larger number of binucleate hepatocytes and occasional megalocytes or 
m i t o t i c f igures noted in these rabbi ts suggests some form of i n j u r y to hepatocytes. 
Megalocytosis associated wi th py ro l i z i d i ne a lkalo ids is f requent ly delayed u n t i l 
3 weeks a f t e r a s ing le exposure. The f i nd ing of these changes in a l l rabbi ts 
suggests a common change unrelated to experimental procedure. 

Cutaneous changes are non-speci f ic . 

Diagnosis: 
1) Nervous, b r a i n , meningoencephali t is, nonsuppurative ( impression, Nosema spp)#9136 
2) Hemolymphatic, lymph node, lymphadenit is, f o c a l , chronic r5076 
3) Hemolymphatic, lymph node, abscessation 1̂ 5067 
4) Integumentary, f o l l i c u l a r and epidermal hyperkeratosis r l l 9 9 
5) Integumentary, acanthosis and mi ld parakeratosis -̂ 1010 
6) Integumentary, de rmat i t i s , acute and subacute #1139 
7) Digest ive, l i v e r , hydropic degeneration, central and midzonal #5532,6523,6535 
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In_trofliJc_ti_o_n 

This is a report on the analysis of varidus environincnta] and biological samijlf. 

for the compounds tetrachlorodibenzodioxin (TCDD) and tetrachlorodibenzofuran (TCDF). 

The report is organized in four tiiajor parts. In the first section, we present a 

discussion of the results. The remaining three sections are experimental sections 

and include a description of the sample extraction and clean-up procedure, a descrip

tion of the gas chromatography high resolution mass spectrometry analysis, and 

finally a summary of our results in the form of data tables. Also enclosed, after 

the data tables is a summary of a recovery study for TCDF performed in our laboratory. 

Results and Discussion 

After extracting a sample for TCDD (see following sections for descriptions), 

our general procedure for analysis is to monitor m/z 321.8936 and m/z 333.9338 at a 

mass resolution of 10,000. The signal m/z 321.8936 is the largest molecular ion 

signal for TCDD. The signal at 333.9338 is for the TCDD internal standard, a TCDD 

in which all of the carbons have been substituted by carbon-13. This material is 
* 

added for the sake of accurate quantitation using the internal standard method and 

for measurement of recovery. Detection limits are determined by multiplying the noise 

level in the experiment by a factor of 2.5. Any positives that are detected are 

confirmed by a second injection of a sample extract, monitoring m/z 319.8965 and 

321.8936. Intensity ratio for these signals should be 0.78 + 0.10. 

This procedure was not employed for the "Crete Stack 2" sample. Here, we could 

not quantitate using the ratio (m/z 321.8936)/(m/z 333.9338) because the sample 

extract contained large quantities of chlorinated material and had to be diluted prior 

to GC/MS analysis. Because of the dilution the signal at m/z 333.9333 could not be 

observed. Therefore, the quantitation was done by-an absolute method in which the 

intensities of the signals observed at mass 319.8955 and 321.8935 were compared to 

signals generated for standard solutions of TCDD injected in adjoining runs. Theso 

signals wore not corrected for recovery because no recovery could be measured becaui^e 



of the dilution. Therefore, the concentration reported for this sample is a 

minimum concentration. 

The analysis for tetrachlorodibenzofuran (TCDF) is similar to that employed for-

TCDD. However, no isotopically labeled internal standard is available for TCDF and, 

therefore, an absolute method of quantitation had to be employed. For these compounds, 

we monitor m/z 303.9015 and m/z 305.3987. The concentrations, which were determined 

by the absolute intensities of these signals, were corrected using the recoveries 

measured for TCDD. This, of course, assumes that the recovery for TCDF is identical 

to that for TCDD. 

To check this point, a recovery measurement was made using a sample of beef 

adipose. This sample was spiked with authentic 2,3,7,8-TCDF, extracted, and then 

analyzed by the method employed for all of the unknowns. We found 495 parts-per-

trillion for a sample to which 649 parts-per-trillion had been added'."" Therefore, the 

recovery is about 75%, which is consistent with our assumption that the recovery for 

TCDF is similar to that for TCDD, and also with a previous recovery study for TCDF 

(see Table V). For the sample, "Crete Stack 2", no recovery was measured because 

of the dilution problem mentioned above. Therefore, the concentrations of TCDF were 

not corrected for incomplete recovery, and the levels represent a minimum value. 

Both analyses of TCDD and TCDF, using our method of packed column gas chromatography/ 

high resolution mass spectrometry, suffer from the limitation of inability to separate 

all of the isomers of TCDD and TCDF. The column is capable of separating some of the 

isomers; however, we cannot assert that the method is isomer specific. Furthermore, 

we do not have authentic standards for all isomers. The data are reported in tvyo 

categories: (a) as TCDD and TCDF isomers which elute prior to the 2,3,7,3 isomer in 

each case, and (b) as isomers which co-elute with 2,3,7,8-TCDD and 2,3,7,8-TCDF. 

For most of the samples, a distribution of isomers was observed which was more 

complicated than just two isomers. Since our analysis uses peak profile data and a 

signal averaqing computer of limited memory, we were only able to divide the classo'.. 



of compounds into "pre-elutors" and "co-elu'ers". 

Cond usion 

The hirjRst concentration of TCOD's are found in "Crete Stack 2" sample. Both 

pre-eluters and co-eluters were observed in roughly equivalent amounts. The to ta l 

concentration is at least 410 p a r t s - p e r - t r i l l i o n . This level is a minimum amount 

because the recovery i s uncertain and ce r ta in l y less than 100? .̂ The second highest 

level for TCDD was found in the furnace. Here a to ta l of 58 p a r t s - p e r - t r i l l i o n was 

found. The concentration of pre-eluters was s l i g h t l y larger than that of 2,3,7,8 

and co-e lu ters . 

The soi l sample contained only pre-eluters at a detect ion l i m i t of 21 parts-per-

t r i l l i o n . However, the detect ion l i m i t is high for the 2,3,7,8 and co-eluters and 

i s comparable to the level found fo r the pre-e lu ters . F i n a l l y , the adipose t issue 

sample contained only 2,3,7,8-TCDD and co-eluters at a level of 45 p a r t s - p e r - t r i l l i o n . 

I f pre-eluters are present, they are at levels less than 5 p a r t s - p e r - t r i l l i o n . This 

f i na l resu l t is suggestive of the fac t that there may be a mechanism for select ive 

destruct ion of the pre-e luters or selective accumulation of 2,3,7,8 and co-e lu ters . 

A l l detections were confirmed by measurements of isotope ra t ios which were w i th in 

experimental error of the correct isotope r a t i o for a molecule containing four 

ch lor ines. There i s apparently no cross contamination of samples and no laboratory 

contamination because a l l blank samples showed non detectable levels of TCDD and 

TCDF. For TCDF, pos i t ives were again found for a l l samples (except that the fa t 

again contained no preelut ing TCDFs). The highest levels were found in the "Crete 

Stack 2" sample with d e f i n i t e concentrations also detectable in the furnace and the 

s o i l . Comparable amounts of both pre-e luters and co-eluters were found in each case. 

A summary of the to ta l amount of TCDD and TCDF and-the r a t i o of TCDF to TCDD is given 

in the fol lowing tab le . 



Sample 

Crete Stack 2 

Crete Furnace 2 

Soil 

Adipose 

Total 
Concentration-TCDD 

410 

58 

21 

45 

Total 
Concentration-

11,500 

730 

230 

165 

-TCDF 
Ratio 

TCDF/TCnn 

28 

13 

11 

4 

The higest concentrations of TCDD and TCDF are found in the stack. Smaller con

centrations are found in the furnace and then in the soil. The ratio of TCDF to TCDD 

in all of these samples varies betv/een 10 and 30. The variation in total concentrations 

is reasonable. One would expect the furnace to have lower concentrations of these 

materials than the stack because of its hotter temperature. The soil would have 

even lower concentrations because the material is diluted in the environment. The 

ratio of TCDF to TCDD is interesting. The ratio of concentrations is reduced to a 

factor of 4 in the adipose tissue which may be suggestive of selected degradation of 

TCDF in the biological sample or selective accumulation of the TCDD's in that sample. 

As was mentioned previously, the concentrations of the highly toxic 2,3,7,8 isomers 

of TCDD and TCDF have not been verified in these analyses. We are highly certain that.. 

a number of compounds are present in all of the samples which have the correct 

elemental compositions for TCDD and TCDF and that they occur as a complex mixture of 

isomers for both compound classes. 
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The sample was accurately weighed and spî .ed with a known amount of C -TCDD. 

It was then saponified in ISiiil of ethanol* and 30ml of 40;:; aqueous KOH in a reflux 

apparatus f o r 60 minutes with stirring. The sample was completely hydrolyzed before 

terminating the saponification. 

The solution was transferred to a 250ml separatory funnel and diluted with 20ml 

of ethanol and-40ml of water and extracted four times with nanograde hexane. The 

first extraction was done with 25ml of hexane, shaking vigorously for one minute. 

The lower aqueous layer was removed to a clean beaker, and the upper hexane layer was 

decanted to a 125ml separatory funnel. The aqueous layer was then extracted three 

times more with 15ml portions of hexane, each time adding the hexane to the 125ml 

separatory funnel. The combined hexane extracts were washed with 10ml water to remove 

excess base. 

The combined hexane extracts were washed 4 times with 10ml concentrated H2SO,, 

or until both layers were clear. As many as 8 extractions may be necessary, 

depending upon the sample. Again the hexane was washed with lOml water. The hexane 

layer v/as decanted to a 2 ounce jar and concentrated under a stream of dry nitrogen 

to approximately one ml. 

Three chromatography steps were done, the first being a silica gel column. No 

activation of silica was necessary. A 5cm column was prepared using a disposable 

pipet plugged with glass wool. The silica was capped with l/4cm anhydrous sodium 

sulfate to remove water, and then wetted with hexane. The sample, dissolved in 1 ml 

of hexane, was transferred to the column. A second ml of hexane was used to rinse the 

jar and was subsequently added to the column. Dioxin was eluted with 3 ml of 20.'• (V/V' 

benzene in hexane. All the eluate was collected in another 2 ounce jar and concentriii 

to a volume of 1 ml. 

All solvonts arc of the hinhcst gr.ido and suitable for residue analysis. 



Alumina was washed by saturating with nuj;;hy1cne chloride, removing excess SOIVOD' 

then activating at 225''C for 24 hours. A col'jmn was prepared in the same manner as 

the silica column above. The column was cooled to room temperature in a dessicator 

before use, 

Hexane was used to wet the column before transferring the sample. The jar was 

again rinsed with one ml of hexane which was transferred to the column. The alumina 

was eluted with two 3 ml portions of pesticide grade CCI., then with 4 ml of CH2C12-

These solvents were used to rinse the jar before being transferred to the column. 

The methylene chloride fraction was collected in a clean 2 ounce jar and concentrated 

under nitrogen while replacing the volatile CH^Clp with hexane. All other fractions 

can be discarded. 

The final step was florisil chromatography. The florisil was saturated with 

methylene chloride and activated in an oven at 155° C for 24 hours. The packing was 

allowed to cool in a vacuum dessicator. A five cm column was prepared in a disposable 

pipet plugged with glass wool. The column was packed with lOml of hexane under light 

nitrogen pressure, in an attempt to remove all air pockets. 

The sample, dissolved, in one ml of hexane, was added to the florisil column. 

The container was rinsed with one ml of 8% (by volume) methylene chloride in hexane. 

The column was eluted with nine ml of 8% CH2CI2. The dichloromethane fraction, which 

contained the TCDD, was collected in a centrifuge tube, and the solvent was evaporated 

to a small volume under a stream of dry nitrogen. The sides of the centrifuge tube 

were rinsed down with one ml of hexane and again the volume was reduced. The tube 

was rinsed a final time with one ml of hexane and the solvent evaporated until the 

volume was less than 100u.t. The centrifuge tube was capped with a teflon-lined scrtn-/ 

cap and stored in a freezer at about -20°C until analysis. 



Sjiiiple Extractioj] Procci'ire for "C_r(;;_te_ Soil " 

The sample was accurately weighed in a i LBIDI Erlenipeyer flask and spiked with 

1 3 
a known amount of C -TCDD. The spike was allowed to dry on the soil before proceediiri. 

Ten ml of 0.2M ammonium chloride solution (10.7g/liter) was added to saturate the soil. 

The soil was allowed to stand for several minutes. 

Fifty ml of 1:1 (by volume) hexane/acetone solution was then added; the solution 

was stirred for 15 minutes using a magnetic stirrer. The solvent was carefully 

decanted into a 250ml separatory funnel, filtering suspended particles through glass 

wool. Another 40ml of hexane/acetone was added and the soil was allowed to stir for 

another 30 minutes. Again, solvent was decanted and filtered. 

The hexane/acetone solution was extracted twice with 25ml of IN KOH, followed by 

one extraction with 25 ml of distilled water. (Any emulsions formed were broken up 

by addition of a few drops of concentrated H^SO.). Several washings with concentrated 

H2SO- were done, approximately 10-15 ml each, until hexane and acid layers were clear. 

Four or five extractions were generally necessary. 

The hexane layer was washed with lOOml of distilled water and excess acid was 

neutralized by addition of amounts of solid NapCO., to the water/hexane mixture until 

the neutralization reaction subsided. The water layer was then removed. 

A sodium carbonate column was prepared by adding anhydrous U3.2CO2 to a height of 

8 cm in a 25ml burette. The burette was plugged with a generous amount of glass wool 

to prevent Na2C02 leakage (Na2C0, was not packed tightly). The column was wetted with 

hexane before transferring the hexane layer from the separatory funnel, followed by a 

rinse of 25 ml of hexane. All eluate was collected in 4 ounce jars, then concentrated 

under a stream of dry nitrogen to approximately 1 ml. 

Three chromatography steps were done -- silica, alumina, and florisil -- as in the 

horse tissue analysis. The final eluate was concentrated in a conical centrifuge lulu-; 

and stored in a f r e e z e r [)rior to analysis. 
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Each sample was accurately v/eighed, spiked with a known amount of C -TCDD, 

and placed in a pre-extracted silica sandwich in a Soxhlet apparatus. The 

samples were allowed to soxhlet for 24 hours in 300 ml of benzene. The cooled 

benzene was concentrated and replaced with hexane. 

The hexane solution was extracted twice with 25ml of IN KOH, followed by 

one extraction with 25ml of distilled v/ater. It was then washed with 10 - 15 ml 

portions of concentrated HpSO^ until both hexane and acid layers v/ere clear. The 

acid was removed by washing with 25ml of distilled water. 

Silica, alumina, and florisil chromatography were done. See the extracti 

procedure for Horse Tissue for details on chromatography. 

on 



List of M.Ttorials Used in Tissue Extractions_ 

AcetoneV OmmSolV, MCB 

Benzene, Omni Solv, MCB 

Carbon tetrachloride, OmniSolv, MCB 

Ethyl alcohol, OmniSolv, MCB 

Hexane, OmniSolv, MCB, non UV 

Methylene chloride, OmniSolv, MCB 

Sulfuric acid, concentrated, analytical reagent, Mallinckrodt 

Water, distilled in glass 

Potassium hydroxide, analytical grade, Mallinckrodt 

Sodium sulfate (anhydrous), analytical grade, Fisher 

Sodium Carbonate (anhydrous), analytical grade, Fisher 

Aluminum oxide, neutral, activity grade I, Woelm Pharma 

Florisil, 60-100 mesh, Fisher 

Silica gel, 50-200 mesh, reagent grade. Baker Chemical Co. 

Dry nitrogen (boil-off from liquid N^) 

All OmniSolv line solvents a r c distilled in glass, suitable for 

chromatoqraphy and residue analysis. 
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M-1SS SjiQCtroiii'.'r.ry (f ' / i ; i \MS) Analys jS 

(TCDD^ 

At the tii;;e of analysis, the side o f the centrifuge tubes was washed thorougiily 

with approximately IOO;;! of hexane or isooctane using a graduated syringe. During 

the washing, the solvent was allowed to evaporate until a volume of '̂ SOyl remained. 

This remaining volume v/as accurately measured; usually three-fourths was replaced 

in the centrifuge tube, and the fourth remaining in the syringe was used for the gas 

chromatography/mass spectrometry analysis. 

Mass Spectrometer 

A Kratos MS-5075 ultra high resolution mass spectrometer v/as used for this 

analysis (ultimate resolution = 180,000). The mass spectrometer was interfaced via 

a jet separator to a Perkin Elmer Sigma II gas liquid chromatograph. Data acquisition 

was accomplished with a Nicolet Model 1170 signal averaging computer. 

Gas Chromatography 

The column was a 6' x 1/4" O.D. glass containing a Dow mixed phase packing. 

Typical operating conditions were: Helium flow rate of 25 cc/min; injector 275°C: 

column temperature program at 250°C and rampled at 10° C/Min to 275°C and held there 

until the dioxin had eluted. The GC/MS interface was a simple glass lined stainless 

steel capillary coupled to a glass jet separator and was held at an average temperature 

of 250°C. Typical retention time was 3.5 minutes (peak width at 10°̂  height approximately 

40 seconds). 

Mass Spectrometer Conditions 

The electron impact source was used at 70eV ionizing energy and an acceleratinq 

voltage of 8KV. The source was set at 250''C. The instrument was tuned to a resolvi'M 

power of 10,000 (10::̂  valley definition). 

Data were acquired using the standard ion switching feature provided wiht t \w MS-..'/ 

(dual ion monitoring). The first analysis was made-moni torinq one channel m/z 3.?1.' 

(the most abundant molecular ion of TCDD havinc) natural isutopic elemental abuiuLitic' 



and m/z_ 333.9333 ( C^^-TCDD, the internal -.Landard) on the second channel. The 

complete peak profiles were acquired at a ba- Iwidth of 30Q0Hz by scanninq of a 

frequency of about 2Mz, corres[iorKlinn in each case to a mass range of 300ppiii (0.0-;i 

amu). The output of the mass spectrometer was accumulated over about 75 sweeps p t̂v 

channel using a Nicolet Model 1170 signal averager. The resulting signals were 

submitted to a three-point smoothing routine prior to print out on an X-Y recorder. 

Calculation of Results 

Quantitation was achieved by employing the internal standard "ratio method". 

Throughout the analysis period, standard samples containing TCDD and internal standard 

were analyzed. From these results, a calibration curve can be prepared by plotting 

ratio of the weights of TCDD and internal standard versus the ratio of signal 

intensitites (intensity at m/z^ 321.8935; intensity at m/z^ 333.9338)-.- Residues of 

TCDD in actual samples were obtained by measuring the ratio of the signal intensities 

at m/e 322 and at 334 (internal standard) and reading the concentration of TCDD from 

the calibration plot. The detection limit in the actual samples was obtained by 

multiplying the noise level by 2.5 which was considered the maximum amount cf TCDD 

which could be present in the sample. 

The percent recovery was measured using the absolute signal intensity for the 

internal standard and mass spectrometer response factors measured by analyzing standard 

solutions of internal standard. 

Validation 

Samples which showed detectable concentrations of TCDD or which were questionable 

were reanalyzed by removing a second a l iquo t and re in jec t i ng onto the GC/HRMS (see 

data tab le) . For t t i is va l i da t i on , the hiqh mass channel is centered at 321.8935 and 

the low mass channel at 319.8965, the second most abundant molecular ion of TCDD. Al l 

other conditions were as reported above. The theoret ica l r a t i o of in tens i t ies is IJ./7 

(m/z 319.i-,965: m/z 321 .8936). 



The analysis permits us to calculate a co"::entration of TCDD based on the 

Tsolute signal intensity observed at m/z 321.^'935 using response factors determined 

for the mass spectrometer from analysis of stai;dard solutions of TCDD. Based on the 

percent recovery measured above, the quantitation is adjusted to 100^^ r e c o v e r y . 

Validation of TCDD is considered acceptable if the observed ratio of signals 

is 0.77 + 0.10. 
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( T C D I ) 

At the time of analysis, the side of the centrifuge tubes was washed thoroughly 

with approximately lOOuf, of hexane or isooctane using a graduated syringe. During 

the washing, the solvent v/as allowed to evaporate until a volume of '\̂ 50uil remained. 

This remaining volume was accurately measured; usually three-fourths v/as replaced in 

the centrifuge tube, and the fourth remaining in the syringe was used for the gas 

chromatography mass spectrometry analysis. 

Mass Spectrometer 

A Kratos MS-5075 ultra high resolution mass spectrometer was used for this analysis 

(ultimate resolution = 180,000). The mass spectrometer was interfaced via a jet 

separator to a Perkin Elmer Sigma II gas liquid chromatograph. Data acquisition was 

accomplished with a Nicolet Model 1170 signal averaging computer. 

Gas Chromatoqraphy 

The column was a 5' x 1/4" O.D. glass containing a Dow mixed phase packing. 

Typical operating conditions were: Helium flow rate of 25cc/min: injector 275''C: 

column temperature program 250°C, ramped at lO°C/min to 275°C and held there until 

the TCDF had eluted. The GC/MS interface was a simple glass lined stainless steel 

capillary (coupled to a glass jet separator) and was held at an average temperature of 

250°C. Typical retention time was 5.1 minutes (peak width at 10% height approximately 

40 seconds). 

Mass Spectrometer Conditions 

The electron impact source was used at 70eV ioninzing energy and an acceleratinq 

voltaqe of 8KV. The source was set at 250"C. The instrument was tuned to a resolvin.; 

power of 10,000 (10'.'' valley definition). 



Data v/cre acquired using the standard ion switching ft^ature provided with 

,ie MS-50 (dual ion monitoring). The analysis was made monitoring one channel 

m/z_ 305.S93556 (the most abundant niolecular ion of TCDF having natural isotopic 

elemental abundances) and m/^ 303. 901619 on the second channel. The complete 

peak profiles were acquired at a bandwidth of 3000 Hz by scanninq of a frequency 

of about 2Hz, corresponding in each case to a mass range of 300 ppm (0.095 amu). 

The output of the mass spectrometer was accumulated over about 75 sweeps per 

channel using a Nicolet Model 1170 signal averager. The resulting signals were 

submitted to a three-point smoothing routine prior to print out on an X-Y recorder. 

Calculation of Results 

Quantitation v/as achieved by comparison of signal intensities for standard 

solutions and aliquots of samples. In addition the recovery of TCDF from 'control' 

samples was determined to be about 75%. The criteria for a positive assignment was 

''..S/l signal-to-noise and an isotope ratio of .77 + .10. 
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College of Veterinary Medicine 
University of Illinois 
Urbana, Illinois 

ABSTRACT. The authors investigated an outbreak of un
usual illnesses in humans and horses residing within 1.3 km 
of a wire reclamation incinerator. The study included site 
visits; medical and veterinary examinations; analyses of fur
nace ash, fly ash, soil, and biologic samples for air residues. 
Tetrachlorodibenzo-p-dioxins (TCDDs) and tetrachlorodi-
benzofurans (TCDFs) were discovered in furnace ash, fly 
ash, soil, horse fat, and horse liver samples. 

INCINERATION is a commonly used method for the 
recovery of metals from wire scrap. The combustible por
tion of wire insulation can be comprised of a wide variety 
of materials, including rubber, paper, cotton, asphalt-
impregnated fabrics, silk, and a large variety of plastics, 
such as polyethylene, polypropylene, and polyvinyl chlor
ide.' Older cables can contain chlorinated naphthalenes and 
polychlorinated biphenyls.^ Thermal degradation of insula
ted electrical wire without proper air pollution control 
equipment can lead to the emission of particulates, hydro
carbons, mcials, halides, carbon monoxide, nitrogen oxides, 
jnd sulfur oxides.''•" 

Rcccni stuciics have shown that highly toxic polychlor
inated dibcn/o-p-dioxins (PCDDs) and polychlorinated 
diben/oturans (PCDFs) can be emitted by municipal and 

industrial incinerators, fossil-fueled power plants, and indus
trial heating facilities. Olie* identified several PCDDs and 
PCDFs in samples of fly ash from three municipal inciner
ators in the Netherlands. Buser and Bosshardt^ determined 
that the total concentrations of PCDDs and PCDFs in fly 
ash from a Swiss municipal incinerator were 0.2 pa'rts per 
million (ppm) and 0.1 ppm, respectively; the total concen
trations of PCDDs and PCDFs in fly ash from an industrial 
heating facility were 0.6 ppm and 0.3 ppm, respectively. 
Dow* found PCDDs in parts per billion (ppb) levels in par
ticulate matter from the air emissions of a stationary tar 
burner, rotary kiln incinerator, and a fossil-fueled power
house. Kimble and Gross^ found no tetrachlorodibenzo-p-
dioxins (TCDDs) in fly ash collected from the stack of a 
commercial coal-fired power plant, whereas Tiernan et al.* 
detected TCDDs in emissions from a municipal incinerator. 
The origin of PCDDs and PCDFs in the airborne particulate; 
from these combustion processes is still unclear. Recent 
studies'"'^ have shown that chlorinated phenols, polychlor
inated biphenyls, chlorinated diphenyl ethers, and chloro-
benzenes can convert to PCDDs and PCDFs in thermal pro
cesses. As insulated electrical wire and cable may contain 
some of these precursors, incineration of these materials 
might lead to the formation and emission of PCDDs and 
PCDFs. Our investigation of an outbreak of unusual illnes
ses in humans and horses residing within 1.3 km of a wire 
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reclamation incinerator included analyses of furnace ash 
fly ash, soil, and horse fat and liver samples for TCDDs and 
tetrachlorodibenzofurans (TCDFs). 

Description of the Incident 

From 1976 to 1980, citizens of a rural, midwestern com
munity filed numerous complaints with their state Environ
mental Protection Agency regarding a wire reclamation 
facility located within 1.3 km of their homes. They claimed 
that incinerators at the facility were continuously emitting 
dense, malodorous smoke which they believed posed a haz
ard to their health and property. The complaints were sup
ported by photographs and a daily emission log kept by 
one of the citizens. Several complained of burning eyes, 
sore throat, headache, dizziness, and nausea temporally 
related to the emissions. 

The proprietor of a horse boarding stable and riding 
school stated that from 1976 to 1980, fourteen of her 
horses had died of unexplained causes. The affected hor
ses suffered chronic weight loss, hair loss, and thickened 
skin on the dorsal aspect of their bodies; some developed 
paresis in the rear and edema of the distal parts of the 
limbs. Horses which grazed in the adjacent pasture were 
the most severely affected. 

The wire reclamation facility incinerated wire, cable, 
and X-ray film to recover copper, silver, and lead. In 1979, 
the wire reclamation facility had increased operations from 
one to three incinerators; the new incinerators increased 
their processing capacity from 45 to 82 tons of scrap per 
month. Though the incinerators were equipped with after
burners, officials of the Environmental Protection Agency 
doubted that they were operating properly, if at all. The 
manager of the facility admitted that there was a smoke 
problem from the incineration of 350 tons of scrap power 
plant cable. He described the cable as being a 6-in diam
eter copper wire core, wrapped in oil-saturated paper, and 
covered by a lead sleeve. Subsequent to a preliminary in
vestigation, the wire reclamation facility was closed by 
temporary injunction in April, 1980. 

METHODS 

The state Environmental Protection Agency requested 
the assistance of a health effects specialist from the U.S. 
Environmenul Protection Agency (U.S. EPA), a medical 
toxicologist, and a veterinary toxicologist to investigate 
alleged health effects from pollutants emitted by the wire 
reclamation incinerator. Members of this team visited the 
site, interviewed the citizens and manager of the inciner
ator, collected samples for air pollutant residues, and 
examined the affected people and animals. 

We selected the sampling sites based on the predicted 
behavior of the incinerator's plume, which was estimated 
using an atmospheric dispersion model and wind rose.'''' '^ 
The dispersion model predicted the X max, i.e., the dis
tance to the point where the plume touches the ground 
with maximum concentration. The wind rose predicted 
the sector within the X max area which would be most 
heavily impacted by the plume. The most distal X max 
and most heavily impacted sector are shown in Figure 1. 
The sampling scheme consisted of several soil samples. 

scrapings from two of the three sucks, and scrapings from 
che inside of all three furnaces. Water samples were 
obtained from private wells in the area. All samples were 
collected in juneand July of 1980. 

The soil sample sites are shown in Figure 1. Site No. 1 
was located 50 m east of the stacks. This sample consisted 
of the top 5 cm of soil. Site No. 2 was located 10 m south 
of the facility on a spot where oil had been spilled. This 
sample consisted of the top 3 cm of soil. Site No. 3 was 
located 215 m east of the facility in the yard of one of 
the affected families. A core soil sample to a depth of 20 
cm was collected for inorganics; a surface sample to a 
depth of 4 cm was collected for organics. Site No. 4 was 
located 1 km northeast of the incinerator in the pasture 
where the affected horses had grazed; both a core soil 
sample to a depth of 20 cm and a surface soil sample to a 
depth of 3 cm were collected. Site No. 5 was located 6.4 
km northeast of a facility in a relatively undisturbed 
wooded area. A surface soil sample to a depth of 3 cm and 
a core soil sample to a depth of 20 cm were collected from 
this site to serve as controls. 

Fly and furnace ash samples were collected from the 
top of the stacks and from the incinerator furnaces, respec
tively. A fire department snorkel was used to obuin sam
ples from the top of the sucks. The material scraped from 
the suck of incinerator No. 1 was a reddish-brown scale. 
1 n suck No. 2, a pale green powder was removed from the 
base of the spark arrester. Access to stack No. 3 was 
blocked by a utility pole and a mobile home. Samples col
lected inside the incinerators were from the knockdown 
chamber, the ledge at the base of the sUck, and the wall 
of the primary chamber, in incinerators No. 1, 2, and 3, 
respectively. 

All samples were placed in new glass jars and refriger
ated. Aluminum foil was placed between the sample and 
lid of the jar. Samples for inorganics; polychlorinated 
biphenyls (PCBs), polybrominated biphenyls (PBBs), pes
ticides, and phthalates; and nonvolatile organics were 
analyzed by the U.S. EPA Central Regional Lab according 
to their sundard operating procedures: CRL method No. 
571-598, No. 198-207-, and No. 625, respectively.'^"'"' 
Veterinary samples for PCBs and PBBs were analyzed by 
gas liquid chromatography at the Regional Veterinary 
Diagnostic Laboratory in Centralia, Illinois. Analyses for 
TCDDs and TCDFs were performed by Dr. M. Gross at the 
Midwest Center for Mass Spectrometry at the University 
of Nebraska using a gas chromatography/high resolution 
mass spectrometry procedure, as described in a previous 
work.^ 

Citizens who complained of adverse health effects were 
offered medical examinations in the Occupational Medi
cine Clinic at a nearby county hospital. The examinations 
included a medical history, review of medical records, phy
sical examination, complete blood count (CBC), serum 
chemistry screen, liver profile, urinalysis, pulmonary 
function tests, blood lead, free erythrocyte protoporphy
rin (FEP), and serum PCB level. One patient (N.C.) had 
an extensive neurologic work-up before being examined at 
the Occupational Medicine Clinic, the results of which are 
also presented. 
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Fig. 1. Map of area including most heavily Impacted sector {dashed lines) and soil sample sites 1-4. 

The veterinary toxicologist examined and obuined a 
blood lead level on a dog kept in a home located 225 m 
east of the incinerator. Bone lead content was measured 
in two rabbits taken in the field between the home and 

the incinerator. A fat sample for PCBs and PBBs analyses 
was obtained from a chicken raised nearby. Calves, chick
ens, and horses were examined at a small farm located 
0.5 km from the incinerator. Frozen liver from two 
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Table 1.-Levels of Selected 1 
Samples 

Sample 

Soil samples 

1 

2 

3* 

4* 

5* 

Stack samples 

1 

2 

Furnace samples 

1 

2 

3 

Copper 

83 

16,000 

18 

11 

19 

39,000 

138,000 

53,000 

12,000 

2,600 

norganics ir 

Inorganic 
Lead 

no 
148,000 

68 

37 

50 

37,000 

179,000 

31,000 

11,000 

6,300 

1 Soil, Stack, and Furnace 

Parameters (ppm) 
Silver 

ND(<3) t 

14 

ND(<.3) 

N0 (< .3 ) 

ND(<.3) 

46 

44 

58 

6 

55 

Chloride 

25 

32 

118 

94 

45 

NAt 

NA 

85,500 

185 

131 

*Core samples. 
tNot detected at the detection limit indicated in parentheses. 
tNot analyzed. 

calves previously butchered were collected and analyzed 
for PCBs, PBBs, arsenic, lead, copper, and molybdenum. 
Fresh eggs were collected and analyzed for PCBs and PBBs. 
A live chicken was sacrificed for pathologic examination. 
The liver was analyzed for levels of lead, PCBs, and PBBs; 
fixed lung tissue was analyzed for meuls using energy dis
persive X-ray analysis. 

The veterinary toxicologist examined the horses, feed, 
and pasture at the horse boarding suble located 1.3 km 
northeast of the incinerator. Blood, fecal, skin, and hair 
samples were collected. Blood tests included a complete 
blood count, serum chemistry screen, liver profile, and 
blood lead. A post-mortem examination was performed 
on an 18-yr-old mare at the sute university's Laboratory 
of Diagnostic Veterinary Medicine. Fat and liver samples 
were frozen in methylene chloride-rinsed aluminum foil 
and sent to Dr. Gross for TCDD and TCDF analyses. 

RESULTS 

Pollutant residues. The levels of copper, lead, silver, and 
chloride in the soil, suck, and furnace samples are presented 
in Table 1. The levels of copper, lead, and silver in the fur
naces and sucks reflect their use as meul recovery inciner
ators. The high level of chloride from furnace No. 1 sug
gests that material incinerated there had conuined an 
appreciable amount of chlorine. Soil sample No. 2, located 
10 m south of the incinerator, conuined the highest soil 
levels of copper, lead, and silver. The on-site soil samples— 
Nos. 1 and 2—conuined higher levels of copper and lead 
than did the off-site and control samples. "" 

The levels of organic compounds in the soil, furnace, 
and stack samples are presented in Table 2. Several poly-
cyclic aromatic hydrocarbons, usually associated with com
bustion, are present in all three furnace samples, with the 
highest levels and the greatest variety from furnace No. 1. 
Many of these compounds (phenanthrene, anthracene, 
fluoranthene, and pyrene) were also found in soil sample 
No. 1, collected 50 m east of the facility. Soil sample No. 
2, collected 10 m south of the facility from an area where 
oil had been spilled, contained 6.9 ppm of PCBs. Low lev
els of several phthalates, commonly used as plasticizers, 
were found in soil sample No. 3. Soil sample No. 4, col
lected from the horse pasture, contained 0.06 ppm of DDT. 
Except for elevated iron and toul solids, the water sam
ples had no abnormal values beyond the maximum contam
inant level for public water supplies. 

ToUl TCDD and toUl TCDF levels in soil sample No. 1, 
soil sample No. 4, furnace No. 2, stack No. 2, horse fat, 
and horse liver are presented in Table 3. The highest levels 
of TCDDs and TCDFs were found in the sUck sample. 
Lower levels were found in the furnace and in soil sample 
No. 1. TCDDs and TCDFs were not detected in soil sam
ple No. 4. TCDFs were found in both horse fat and liver. 
TCDDs were found in the horse fat, but not in the horse 
liver. No known dioxin-conuminated pesticides had been 
used in the area. 

Medical examinations. Thirteen people residing within 
1.3 km of the incinerator complained to state Environ
mental Protection Agency officials of adverse health 
effects. Five people agreed to be examined in April and 
May of 1980. 

N.C, a 27-yr-old male, and his wife (CC.) had 
resided approximately 220 m east of the incinerator since 
1978. The patient complained of eye and throat irritation, 
dizziness, and nausea when he was exposed to smoke emit
ted by the incinerator. In May, 1979, he had an episode 
of transient neurologic dysfunction characterized by mild 
weakness of the right upper extremity and face along 
with blurred vision. In December, 1979, he had the onset 
of osciliopsia and was noted to have bilateral nystagmus. 
On physical examination the patient was found to have 
acne vulgaris, upbeating nystagmus in all directions of gaze, 
mild diminishment of alternate movement rate in the right 
upper extremity, and a right Babinsky sign. The following 
laboratory tests were within normal limits: CBC, serum 
chemistry group screen, serum triglycerides, serum protein 
electrophoresis, sed rate, syphilis serology, L.E. clot test, 
urinalysis, blood lead, FEP, serum PCB, and head CT scan. 
Lumbar puncture showed normal toul protein and IgG 
with a normal cell count Brainstem auditory evoked res
ponses were normal bilaterally, but pattern shift visual 
evoked responses were abnormal. 

C C , a 28-yr-old female, complained of irriution of 
the eyes and throat, dizziness, and nausea when exposed to 
smoke from the incinerator. She complained of a gradual 
onset of fronul headache and transient visual disturbances 
since February, 1979. These symptoms persisted after the 
birth of a healthy daughter in May, 1979. On physical 
examination, the patient was found to have a maculopap-
ular rash localized in the right scapular area and a l l l /VI sys
tolic murmur heard at the apex and left parasternal border. 
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f Laboratory studies, including a CBC, urinalysis, liver pro
file, triglycerides, urinalysis, blood lead, FEP, serum PCB, 
and pulmonary function tests were within normal limits. 

S.D., a 52-yr-old female, had owned horse boarding 
subies and a riding school approximately 1.3 km north

east of the incinerator since 1966. During the past 2 yr the 
patient complained of excessive tearing, rhinitis, episodic 
throat and chest tightness, occipiul headache, and tran
sient left-sided paresthesias. She also complained of gener
alized weakness, loss of appetite, and joint stiffness. On 

Table 2.-Levels of Organic Compounds in Soil, Stack, and Furnance Samples 

Samples 
Soil Stack 

Organic Parameters #1 #2 #3* * 4 * #5* #1 #2 #1 
Furnace 

#2 #3 

Pesticides [ppm (detection limit 
< 1 ppm))t 

PBBs [ppm (detection limit 
< .5 ppm)) 

PCBs [ppm (detection limit 
- . 5 ppm)) 

- t 0.06§ 

6.9/ 

Chemicals detected f rom 
organic scans (ppm): 
Hexachlorobenzene 
Phenanthrene & anthracene 
Methyl phenanthrene & 

methyl anthracene 
Fluoranthene 
Pyrene 
Napthalene 
Methyl naphthalene 
2-phenyl naphthalene 
Hexachlorostyrene 
9H-fluoren-9-one 
9,10-anthracenedione 
7 - ( l , l - d i m e t h y l ) 2 , 3d ihydro-

3, 3-dimethyl-1 H-lnden-
1-one 

2, 6-dimethyl-2, S-heptadiene 
-4-one 

3, 5, 5-trimethyl-2-cyclohexen 
•1-one 

3 hexen-2-one 
2, 5 hexanedione 
Oodecanoic acid 
Hexadecanoic acid 
Octadecanoic acid 
Phenol 

1 -IHexacosanol 
1 -Hexacosene 
3-Hexenal 
Methy Ichlorocycio-hexane 

(2 isomers) 
N-nitrosodiphenyi-amine 
Di-n-butyl phthalate 
Bis (2-ethylhexvl) phthalate 
Butylbenzyl phthalate 
Diethyl phthalate 
Unidentified silicone compounds 

— 
1.4 

-
0.3 
0.3 

— 
0.1 

— 
— 
— 
_ 

— 

— 

— 
— 
-
— 
1.5 
0.9 
1.2 

3.6 
5.8 

_ 

— 
-
-
-
-
-
-

— 
-

-
— 
— 
-
— 
-
_ 
_ 
_ 

— 

_ 

— 
— 
— 
-
— 
-
-
110 

_ 
64 

— 
— 
— 
— 
— 
-
-

_ 
_ 

— 

_ 
0.1 

_ 
— 
_ 
— 
_ 

_ 

_ 

_ 
_ 
_ 
_ 
_ 
— 
-
_ 
_ 
_ 

_ 
0.4 
1.8 
# 
— 
— 
30 

0.3 4.3 

0.1 

0.1 0.2 

0.1 

0.2 

Other hydrocarbons 
Other unknown compounds 

400 
370 
(3 cmpds) 

1.5 
(6 cmpds) 

9.6 
(5 cmpds) 

1.3 

23.8 
481.5 

0.4 
39.3 
37.8 

1.4 
4.1 
6.3 

14 

3.5 

43 

130 

-

-
9.1 

_ 
— 
— 

— 

-
-
— 

-

-

-

-
_ 

-
3.7 

— 
0.2 

: 
~ 

-
-
— 

-

-

-

0.7 
1.3 
1 

3.8 

61 

1.5 
0.6 

61 
(2 cmpds) 

•Surface samples. 
tPesticides analyzed for were: chlordane, endrin, pp'-DDT, toxaphene, heptachlor, lindane, dieldrin, and methoxychlor. 
tCompound was not detected. 
§The pesticide detected was DDT. 
/Arochlor 1254. 
stevel detected was not sufficiently high to quantitate. 
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physical examination the patient was found to have 
rosacea. Laboratory studies, including CBC, urinalysis, 
serum chemistry screen, blood lead, and FEP were within 
normal limits. 

L.G., a 24-yr-old male, had resided with his wife (F.G.) 
approximately 225 m east of the incinerator since 1976. 
He complained of eye irriution when exposed to smoke 
from the incinerator, but had no other symptoms. On 
physical examination he was found to have an erythema
tous macular rash over his upper chest and neck. The 
patient had an elevated cholesterol level of 256 mg/100 ml 
and elevated triglyceride level of 319 mg/100 ml. Other 
laboratory tests, including serum chemistry screen, blood 
lead, FEP, serum PCB, and urinalysis were within normal 
limits. 

F.G., a 24-yr-old female, complained of frequent fron
u l headache, blurry vision, nervousness, and an intermit
tent sore throat. Her past medical history was significant 
in that she had viral B hepatitis with four recurrences of 
jaundice since June, 1979. On physical examination she 
was found to have a macular rash over her chest and back. 
Laboratory tests, including a CBC, liver profile, urinalysis, 
blood lead, FEP, and serum PCB were within normal 
limits. 

Veterinary examinations. Lead levels in all animal sam
ples were within normal limits. No PCBs or PBBs were 
detected'in the fat or liver of the various animal species 
at a 0.1 ppm limit of detection. The dog was found to be 
clinically normal. While calves at the small farm had not 
grown as well as previously owned calves, their rations 
contained a fairly poor quality hay and shelled, but 
uncracked corn. The two horses received adequate rations 
and were kept in a barn at night and suffered no note
worthy illness. The chickens were normal in outward 
appearance. The necropsied chicken had no significant 
gross lesions. On histopathology, there were accumula
tions pf dark, irregularly shaped masses, primarily within 
macrophages, around airways; there were also microfocal 
lymphoid aggregates adjacent to the airways. 

Energy dispersive X-ray analysis of the chicken's lung 
revealed elevated levels of aluminum, palladium, titanium, 
and silver. The copper content of the calves' livers was low 
at 6 to 16 ppm. 

We could not determine whether the horses kept at the 
boarding suble located 1.3 km northeast of the inciner
ator had been receiving adequate feed. At the time of the 

•first visit, the pasture appeared overgrazed, the oats were 
of poor quality, and the hay in feed bunks was in short 
supply. At a subsequent visit, however, the feed was plenti
ful and of good quality. The horses most severely affected 
and all those that died had been allowed to remain in the 
pasture located 1 km northeast of the incinerator at all 
times. Horses kept indoors were either unaffected or much 
less affected. 

Several of the horses present were noticably under
weight. Three had alopecia on their dorsal aspects with 
exfoliation and hyperemic margins; large hair<onuining 
crusts could be peeled away. Culture failed to recover organ
isms apart from Alternarla, a conuminant. One extremely 
underweight animal had paraphimosis. Three of five ani
mals' fecal samples revealed only small strongyles from 

200 to 400 eggs/g. The horse identified as the "broodmare" 
had small strongyles, as well as Strongylus edentatus and 
Triodontophorus sp. with an egg count of 1700 eggs/g. Egg 
counts are difficult to interpret because of the temporal var
iability of egg shedding by intestinal parasites. There was no 
clinical correlation between the animals' conditions and 
fecal egg counts. Complete blood counts on three animals 
revealed no abnormalities. Serum profiles revealed consistent 
decreases in albumin. 

Post-mortem examination of a mare that died in June, 
1980, revealed a tear in the colon near the cecum with 
extensive secondary peritonitis. She had appeared in good 
flesh at the time of the initiai visit, although she had been 
among the severely affected original group. She had given 
birth to a blind foal and a stunted foal. Her fecal samples 
had revealed small strongyles, Strongylus edentatus, and 
Strongylus vulgaris with an egg count of 2200 eggs/g. On 
post-mortem, there were pathologic anterior mesenteric 
artery changes consistent with Strongylus vulgaris larval 
migration. There was a fibrous band extending from the 
tip of the cecum to the right body wall compressing the 
colon. Histopathology revealed foci of macrophage accum
ulation in portal areas of the liver. There was mineraliza
tion of the renal tubular cells and slight thickening of Bow
man's capsules and glomerular tufts. Forty-five parts per 
trillion (ppt) of total TCDD was detected in the mare's fat; 
no TCDD was detected in the mare's liver. One hundred 
sixty-five ppt of total TCDF was detected in the mare's 
fat and 57 ppt of total TCDF was detected in the mare's 
liver. 

DISCUSSION 

Our study demonstrates that a wire reclamation inciner
ator can be a source of environmenul contamination with 
TCDDs and TCDFs. These compounds may have entered 
the incinerator inUct in the fuel or charge. An alternative 
explanation is that they were formed in the complex chem
istry of combustion from precursors found in wire insula
tion. Human and animal exposure to airborne TCDDs and 
TCDFs appears to have been very low, as indicated by the 

Tabic 3.—Levels of Tetnehlorodibenzos'-Dtoxins (TCDDs) and 
Tetrachlorodibenzofurans (TCDFs) in Soil, Furnace, Stack, Horse 
Fat, and Horse Liver Samples 

Sample Toul TCDDs (ppt) Total TCDFs (ppt) 

Soil No. 1 

Soil No. 4* 

Furnace No. 2 

suck No. 2 

Horse fat 

Horse liver 

21 

ND « 3 ppt)t 

58 

410 

45 

N D ( < 6 p p t ) f 

230 

N D « 3 p p t ) t 

730 

11,600 

165 

57 

•Surface sample. 
fNot detected at a detection limit of 3 ppt. 
^Not detected at a detection limit of 6 ppt. 
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trace concentrations of these residues in the ash, soil, and 
horse tissue samples. 

The most toxic of the 22 TCDD and 38 TCDF isomers 
are 2, 3, 7, 8 TCDD and 2, 3, 7, 8 TCDF. The LDjo's of 
these compounds are in the order of micrograms per kilo
gram in many animal species. 2, 3, 7, 8 TCDD is a multi
system toxin, teratogen, fetotoxin, and carcinogen." The 
dose-response relationships of these compounds in humans 
and horses are largely unknown. As we were only able to 
measure total TCDDs and TCDFs, we do not know whether 
the highly toxic 2, 3, 7, 8 isomers were present in our sam
ples. 

We concluded that many of the acute human health 
effects in the present case were caused by exposure to air 
pollutants commonly found in the smoke emitted by 
improperly controlled wire reclamation incinerators. These 
pollutants include carbon monoxide, halides, nitrogen 
oxides, sulfur oxides, and other pyrolysis products.'-* 
There was no evidence of lead, copper, or silver poisoning 
in the humans or animals. We could not esublish a defin
ite association between the human health effects and the 
exposure to trace amounts of TCDDs and TCDFs. One 
person had longsunding acne vulgaris, but neither he nor 
any of the others had a condition resembling chloracne. 
While visual disturbances, nysugmus, and polyneuropathy 
have been previously described in persons exposed to 
2, 3, 7, 8 TCDD," the present exposure appears to have 
been much lower than in the previous cases. 

The presence of trace amounts of TCDDs and TCDFs in 
the horse tissue is evidence of exposure rather than intoxi
cation. The absence of TCDDs and TCDFs in the pasture 
soil sample suggests that inhalation may have been an impor
tant route of exposure. There are no data on the kinetics, 
metabolism, and critical concentrations of TCDDs and 
TCDFs in horses. The symptoms in the affected horses were 
remarkably s'imUar to those described in a previous TCDD 
poisoning episode."' '" In the previous episode, however, 
the horses had been exposed to soil contaminated with part 
per million levels of TCDDs; no tissue levels of TCDD were 
available from those horses for comparison. 

TCDDs and TCDFs have previously been detected in the 
fly ash of municipal and industrial incinerators.*"*'* Oper
ators of wire reclamation facilities should be aware that the 
potential exists for the emission of these compounds from 
wire reclamation incinerators. Data collected to date on the 
toxic, carcinogenic, teratogenic, and fetotoxic potential of 
the 2, 3, 7, 8 isomers warrant concern over trace environ
mental contamination with TCDDs and TCDFs. 

^ * H i * * * * X x * * 

The authors wish to acknowledge the support of the U.S. Envir
onmental Protection Agency Central Regional Laboratory, the I l l in
ois Environmental Protection Agency Laboratory, and Cook County 
Hospital. 

Submitted for publication July 2 , 1 9 8 1 ; accepted for publica
t ion August 22, 1981. 

Requests for reprints should be sent to : Daniel Hryhorczuk, M.D., 
Section of Occupational Medicine, 720 S. Wolcott. Chicaeo. IL 
606)2. 

REFERENCES 

1. Danielson, j . A . 1973. Air Pollution Engineering Manual, Publi
cation No. AP-40. Washington, D.C: U.S. Environmenul Pro
tection Agency. 

2. Kimbrough, R.D. 1972. Toxic i ty of chlorinated hydrocarbons 
and related compounds. >4rc/7 Environ Health 25: 125-31 . 

3. Petkus,E.). ; Thorp, W.T. ;K imura ,G. ; and Linna, E.W. 1979. 
Chloride and Heavy Metal Emissions i rom Wire Burning Inciner
ators. Paper presented at the 72nd Annual Meeting o f the Air 
Pollution Control Association held June 24 -29 ,1979 , Cincin
nati , OH. 

4. Olie, L.; Vermeulen, P.L.; and Hutzinger, 0 . 1 9 7 7 . Chlorodiben-
zo-p-dioxins and chlorodibenzofurans are trace components of 
f ly ash and flue gas of some municipal incinerators in the Nether
lands. Chemosphere 8: 455-59. 

5. Buser, H.R., and Bosshardt, H.P. 1978. Polychlorinated dibenzo-
p-dioxins, dibenzofurans, and benzenes in the f ly ash o f munici
pal and industrial incinerators. /M/rr Gebiete Libensm Hyg 69: 
191-99. 

6. Dow Chemical Company. 1978. The Trace Chemistries o t F i r e -
A Source o f and Routes fo r Entry o f Chlorinated Dioxins into 
the Environment. The Chlorinated Dioxins Task Force, the 
Michigan Division, Dow Chemical (U.S.A.). 

7. Kimble, B.]., and Gross, M.L. 1980. Tetrachlorodibenzo-p-diox-
in quant iu t ion in sUck-collected coal f ly ash.5c/ence. 207:59-61 . 

8. Tiernan, T.O.; Solch, j .G . ;Van Ness, G.F.; and Dryden , ) . 1980. 
Analyses o f Industrial Samples for Tetrachiorodibenzo-p-dioxins 
(TCCD's), Contract No. 68-03-2830. Cincinnati , O H : U.S. Envir
onmenul Protection Agency. 

9. Buser, H.R.; Bosshardt, H.P.; and Rappe, C. 1978. Formation 
of polychlorinated dibenzofurans (PCDFs) f rom the pyrolysis 
of PCBs. Chemosphere 1: 109-19. 

10. Rappe, C ; Markland,S.; Buser, H.R.;and Bosshardt, H.P. 1978. 
Formation of polychlorinated dibenzo-p-dioxins (PCDDs) and 
dibenzofurans (PCDFs) by burning or heating chlorophenates. 
Chemosphere 7: 269 -81 . 

11 . Buser, H.R. 1979. Formation of polychlorinated dibenzofurans 
(PCDFs) and dibenzo-p-dioxins (PCDDs) f rom the pyrolysis of 
chlorobenzenes. Chemosphere 6: 415-24. 

12. Rappe, C ; Buser, H.R.; and Bosshardt, H.P. 1979. Polychlorin
ated Dibemo-p-Dioxins (PCDDs) and Dibenzofurans (PCOFs). 
Occurrence, Formation, and Analysis o f Environmentally Hazar
dous Compounds, Paper presented at the CIPAC Symposium, 
June S-6, 7979, Baltimore, MO. 

13. Turner, B.D. 1970. Workbook o f Atmospheric Dispersion Esti
mates, Publication No. AP-26. Washington, D . C : U.S. Environ
menul Protection Agency. 

14. V i k , L.F., and Byers, M.E. 1978. I l l inois Department o f Trans
portat ion A i r Quality Manual. Springfield, I L : Il l inois Depart
ment of TransporUtion. 

15. U. S. Environmenul Protection Agency, Central Regional Lab
oratory. 1980. Determination o f Total Metals in Sediments and 
other Solids-Total Metals, CRL Method No. 571-598. Chicago, 
I L : U.S. Environmental Protection Agency. 

16. U.S. Environmenul Protection Agency, Central Regional Lab
oratory. 1980. Method for Analyses o f PCBs, Pesticides and 
Phthalates in Soils and Bot tom Sediments, CRL Method No. 
198-207. Chicago, I L : U.S. Environmenul Protection Agency. 

17. U.S. Environmental Protection Agency, Central Regional Lab
oratory. 1980. Standard Operating Procedure fo r GC/MS/DS 
Analysis o f Non-Volati le Organic Compounds, based on Method 
No. 625 Fed. Reg. 44: 233, December 3, 1979. Chicago, I L : 
U.S. Environmental Protection Agency. 

18. Esposito,M.P.; Tiernan, T.O.; and Dryden, F.E. 1980. D/ox/ns, 
Publication No. 600/2-80-197. Cincinnati , OH : U.S. Environ
menu l Protection Agency. 

19. Coleman, D.C; Kimbrough, R.D.; Liddle, J.A.; Cline, R.E.; 
Zack, M.M.; Barthel, W.F.; Koehler, R.E.; and Phillips, P.E. 
1975. Tetrachiorodibenzodioxin; A n accidenUl poisoning epi
sode in horse arenas. Science 188: 738-40. 

20. Kimbrough, R.D.; Carter, D.C; Liddle, J.A.; Cline, R.E.; and 
Phillips, P.E. 1977. Epidemiology and pathology of a tetra
chlorodibenzodioxin poisoning episode. >lrc/7 Environ Health 
32: 77-86. 

234 
Archives of Environmental Health 



reference T̂-



/ 

A 
" J J, 

O H 
OU 

-2. 

c 
1 9 
H 

0 
lil 

w 
"a 

• 

w 

5 

-
Q 

b ^ fe 

C 

^<'^ 

tp a .-. a. S 
3 

d 
n «) 

•-" Xi 
XI * 

o . 
? 
a 

• o 

.5 " 
a 

s , 

o 

•S ^ 

8 •-

u 

o 

V 

> 

V > 
•o JS 
DC Q 
• '•5 

CO CO 

E) 
9 

2 

4) «S 

J} P. 

h. 
OS 

S 

o 

KJ 

X 

S. 

hi 

£ 
3 
O 
K 
h. 

• 

'#5. 

^S~~-> 

a 3 n c _ _ 
V Q o a Q v * i j 

m 

oS<; 



The following is an explanation of Che ISWS Private Well Database 
Printout, 

U l l r w l f S t i t e U i t e r Survey: Report from the P r i v i t t Wel l O i t aba te 

CO-LXX •> 1 2 3 4 5 6 7 8 9 

' • • «> 123<5676'?OI23456789OI2J«567a90123il567a901234567890123456789O12Ji;567a90123;56789012i;567a9O12W56789O 
171 13)(nu063A$TEVE WISOOH BERCSCHKE lOER 07ia979KOa7a550O52L OO 

CoLumns 

1-3 

Field 
Length 

i 

3 

Name 

FIPS 

Description 

County Code Number 

FIPS means Federal Information Processing System and is a Federal number 
Co designate a county. 

4-8 SGS Councy number 

SCS County number is the Geological Survey ID# that is assigned as an 
internal idencificaClon number. 

9-ia 10 Location Township columns 9-11 
Range columns 12-14 
Seccion columns 15-16 
Plot columns 12-18 

The locacion system uses the township, range, and seccion. The 
locacion consiscs of five pares: counCy, cownship, range, 
seccion, and coordlnace wichin che secClon. Seccions are 
divided inco rows of 1/8-mile squares. Each 1/8-mlle square 
concains 10 acres and corresponds to a quarter of a quarter of a 
quarter seccion. A normal seccion of 1 square mile contains 8 
rows of 1/8-mile squares; an odd-sized seccion concains more or 
fewer rows. Rows are numbered from east to west and lettered 
from south to north as shown in the diagram. 

St. Clair County 
T.2N., R.IOW. 
Sec. 23 

< 

g 
f 
e 
d 
c 
b 
A 

8 7 6 5 A 3 2 1 

The locacion of che well shown above is STC 2N10W-23.Ac. Where 
chere is more Chan one well in a 10-acre square chey are 
idencified by arable numbers afcer Che lower-case leCCer in che 
well number. 



ColMnms 

19-48 

49-68 

69-75 

Field 
Length 

30 

20 

7 

Name 

Owner 

Driller 

Dace 

Description 

Monch columns 69-70 
Day columns 71-72 
Cencury columns 73 
Year columns 74-75 

76 Permit code letter indicates agency which 
Issued permic #. 

M Mines and Minerals (after. 1988 
only observaclon wells and 
irrigacion walla) 

P Public Haalch • all non-comaunlcy 
supplies 

£ EFA - Community supplies 
N No fee 
X Undetermined 

77-82 

83-86 

87-90 

6 

4 

4 

91-92 

Permit number 

Depth (in feet) 

Record cype - Indlcaces paper source Chac 
documencs che well exiscs, 
since records were collected 
before well log submiccal was 
required. 

L Log 
A Affidavit 
C Chemical analysis 
I Invencory 
X Indlcaces comment tn owner field 

something unusual 

Well use - A Cwo letter code indicating 
che usage of Che well 

CH Commercial 
CO Consei-vatlon \. 
DO Domestic 
IN Industrial 
IR Irrigation 
MO Monitoring 
MU Municipal 
NC Non-Community •*•••• 
OB Observation 
PK Park - / . 
SC School ' '̂  
ST Scace ' '. *; 



Columns 

93-94 

95-96 

Field 
Lengch Name Dascripcion 

Well Cype - A Cwo leCCer code indicacing 
the type of well 

Blank - Assumed drilled 
BD Bored and dug 
DU Dug (being phased out) 
DR Driven 
SP Sand point 
SG Spring 

Aquifer type - A two lecter code indicating 
aquifer type 

BR Bedrock 
UN Unconsolidated 

The data in che Private Well Inventory Database is a listing of those non-
municipal wells which are known to the Illinois State Water Survey (ISWS). 
This information has been entered verbatim from well logs submitted by the 
driller, from chemical analysis reports, from well sealing forms or well 
inventory forms from the 1930-34 well survey and other special projects. 
The accuracy of Chis data is conCrolled by Chose who submltced che form. 
Informaclon in Che prlvaCe well dacabase has not been field verified. 
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LOG OF WATER WELL 

Property owner. 

DriUed by 4 4 \ - \ o i f j L i , ll - ' ^ 

.Well No. 

-Year-

Format ion i p a t t t t l through 
Thick-

n t u 
Dapth of 
Bottom 

* ^ » - o ' 
^ n 

p . h ^. ^i 

lk U-
Xi AK. 

" • 9 ^ ' r U§ I fyMf'iiJi.j^ 21 
V J C H J ^ - J O - M i s :^ 

CContlnue on back If netwasary] 

at :7i-to iS'Xft. Finished in J I^^Y. , .J i^a .X»i»^L/ 

Cased with :K2 inch Q - f ' j . / ^ C J * * A-' ^ ^fynm o to f / ft. 

and. Jnch- _£rom_ _to_ J t . 

Size hole below casing: 

Tested capacity i S -

r .inch. Static level from surf. 1 .Jt. 

Water lowered t o . .Sl^-tt. 

-gal. per min. Temperature. 

_ £ _ h r s . J n . in. 

/ Length of tea t -

Slot Diam 

J i r s . .min. Screen. 

Jliengkh. JSottom set a t . J t . 

Township name. J:iev 

[Show location in Section Plat] 

Sec—gk jy^ 

Description of location. 

j S * .—\4-> '4 . i . t . ^ -Vvw» '*^oun ty \ j j . 4 j X J 

Twp, 

Rge. 

Signed. 

Copy for I l l inois State Wate r Survey Index: 
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SECTION 5 

EPA FORM 2070-12 

"POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT" 




